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at the region of the rising of the signs) 

(Ecliptic-zenith distance) 

^RWTO (Rationale of deriving the Drkksepa) 

VR&qsnH*! (Drkksepalagna) 

WfPHstfs: (Cos Drkk$epalagna) 

TOnawromrcr (Rationale of the Rising and Setting 
points of the signs) 

Wwq^W (Drkksepalagna) 
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TEJJ?H«W (Meridian ecliptic point) 

tniWrafaTffWcTTi qsnHHismwKRT (Rationale of the 
derivation of Madhyalagna apropos the situation of 
the Zodiacal sphere) 

3Tfe$PT f%*TT TSWTH*H*T (Madhyalagna without repeated 
approximation) 

IV. ^F5[3TPJ5r^?^ 

{ LUNAR ECLIPSE ) 

^F3rV^r *ffaPTO: (Moment of conjunction in Lunar eclipse) 
T^HTCTT*? (Invocation) 

fTT$rora?n (Rationale of the Moment of conjunction) 
T^Nft: ^f^H^lHF^?: (True Sun and Moon at sygyzy) 

*<E^[S»T<TT*TT trorerem (Necessity of accurate true 
longitude in the computation of an eclipse) 

^fSftfafarepjjs: (True Sun and Moon by repeated 
approximation) 

Radius of the orbits of the 
Sun and the Moon in yojanas) 

VWWramift^m^HT (Rationale of the above) 

^-■*fa-Sreft?TT fwq>5R3*mn: (Radius of the orbs of the 
Earth, Sun and Moon in yojanas) 

*forf*rct: f^towfarcRT (Rationale of the true 
hypotenuse in yojanas of the Sun and the Moon) 

T3*fcgfc %cftaF^sffa?reW: (Second true hypotenuse in 
yojanas of the Sun and the Moon) 

«nft% 3T^e^Hm*fe«jf?|: »TfcT5TfjR^ (Situtation, in the 
zodiacal sphere, of the Sun, the Moon and the 
Higher apsis and their motion) 

fea'toreqta^'ifscmJTT (Rationale of the second 
true hypotenuse in yojar.as) 

^P ? 5tfa*3^T«sn*r: (Angular diameters in minutes of 
the orbs of the Sun and the Moon) 

7^5?tfawr*»?rT3*mr*T*RT (Rationale of the above) 
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*{-c3Enfg*3 ! M l^rcr: (Diameter of the Earth's shadow 
* in minutes) 

^S^infai^m^iroWRT (Rationale of the above) 

*?3ffasta : ^rfffORTC^ (Moon's latitude and Moon's rate 
of motion) 

gsjrfasTTT^^^TCRT (Rationale of the above) 
ff^fW HT^^TW: (Probability of an eclipse) 

3r?iTO?F»TaW3raiTT (Rationale of the above) 

aTRtHriP»rW (Total eclipse) 

*W*?HI??*r^rcTTT (Rationale of Total eclipse) 

fcsr^irsf ?q3ffft$ft ^ (Half- duration and First and Last 
contacts) 

*?SV$[ fwatf*<rcm*tan>lT *1?ERT (Rationale of the above) 

f^T^^FRRt^TPTRf^R' (Successive approximation of 
Sthityardha, Spar'sa and Mok$a) 

wtf^ffqcra?*mfa$re«infamJTT ( Rationale of the 
above) 

ft*rarsrf«IT Premteft (Points of Spar'sa and Moksa from 
Sthityardha) 

famfctft (Rationale of the above) 

*3^TOT^ ^fft^ft&sCR^cST (Visibility of Sparsa 
and Mok§a at sunrise and sunset) 

*<TO*ftsro>: ^T^rSRRRT (Rationale of the above) . 

^*fa^f^T?TOc3fa<Jnr: (Determination of the visibility 
of Spar'sa and Mok§a) 

^NM^^qn^rMil^RRT (Rationale of the above) 

TOfa>^GSflmT: Trs^of ^ (Points of First and Last 
contacts, Desired immersion and Mid-eclipse) 

CtamnroiTORT (Rationale of deriving the desired 
immersion) 

^^rafcqfcT: (Contingency of the invisibility of 
an eclipse) 

(Possibility of the deflection 
°f the maximum eclipseVrom True syzygy) 
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<re*T*ro?* *q>£l^f<3ti, Vfn^THTl^cn ^ (Rationale 
of the above) 

3TST^Fm, 3niTO3?T xf (Deflection due to Latitude and that 
due to Declination) 
WR*HP«n? (Nature of Valana) 
arcTSRsnr (Deflection due to Latitude) 
«raroR«( (Deflection due to Declination) 
sq;ecfHri9rcrcT (Rationale of True Valana) 

5Ffftf^*Nf^3R*T (Graphical representation of the Lunar 
eclipse) 

^ff^irqf^H^W^n (Rationale of the above) 

TANTRASANGRAHA WITH LAGHUVlVtfTI 

V. jftlHWRRflO^ 

( SOLAR ECLIPSE ) 
*^»RI**W (Possibility of a Solar eclipse) 

^fa: 5^q"^T ^ (Drggiti and sine Drkk&pa) 

en^RTfefiT: cTctiTOTOxr (Parallax in longitude in nadikas 
and the correction thereto) 

tM^WSTK (Minutes of Parallax in latitude of the Sun) 

^SVf ^ferTOT*. (Minutes of Parallax in latitude of the 
Moon) 

Tfar$«R*T 5?*nftra: TTTOmsWt ^ (Probability of the 
Solar eclipse and maximum measure of the eclipse) 

TSSTCT^UR (Middle of the eclipse) 

STTOTHTfatt'*: (Time of first contact by successive approxi- 
mation) 

TT>STi*>T?nfa$ri5r: (Time of last contact by successive approxi- 
mation) 

fareW fttj^>lTfcR xT (Half duration and times of 
submergence and emergence) 

^IHJTSir (Reduction to observation of computed 

eclipse) 

3T?pRS*T*T (Mid-eclipse) 
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g^nt^T (Non-prediction of an eclipse) 
^j-prprfT^m (Graphical representation of the eclipse) 

vi. *rafaiWK^ 

( VYATIPATA ) 
tqtftqtiTCPTO: (Possibility of Vyatipata) 
g^-grtf^EZ^rfTfl: (Sine declination of the Sun and the Moon 

at a desired time) 
^?j^itBff5pPrft WW (Speciality in Sine declination of the 

Moon at a desired time) 

^qriifcZ'FFfrft SFFTTTfctTO (Alternate method for Sine de- 
clination of the Moon at a desired time) 

3ircftqT?rczr treCgra: (Probability of Vyatipata) 

W|cft«n<cTT*TT^n ? T'T (Region of the non-occurrence of 
Vyatipata) 

WIcft'TTcTff^r^^H'T (Region of the probable occurrence of 
Vyatipata) 

wrahWTOT: (Mid-VyatipSta) 

«T?ftaT<T5TTT**r: qsrSTCTFT t( (Beginning and end of Vyati- 
pata) 

«TcftaTcTT?c*nSTR c^T^fcnT (Inauspiciousness of the latter 
half of Vyatipata) 

*rataraam«rt cm^zjc^lT (Inauspiciousness of the three 

types of Vyatipatas, viz., Lata, Vaidhrta and Sarpa- 
mastaka) 

vii. «wJsrwira[ 

(REDUCTION TO OBSERVATION) 

'cWfonr— airaf ^xuff ^ ( The two types of Reduction t0 

observation : i. Due to latitude of the observer 
and ii. Due to the position on the ecliptic) 

*3™T ^Wq: (Celestial latitude of the planets at a 
desired time) 

*§1«!T (Reduction to observation of True planets) 
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^iffar ST^rcHcR* (Alternate method for Reduction to 
observation) 

*>TSR**i ^TSnfTTTT*^ {Kalalagna and Degrees of time) 

K%mi ^^cT^WR^iraT (Visibility and non-visibility of 

the planets at their entrance and exit across the Sun's 
orb) 

viii. qfrfoftrorani 

( ELEVATION OF THE LUNAR HORNS ) 

^SSS fffcftJTC'BS: (Revised True Moon) 

*fnm (Celestial latitude and Parallax in latitude) 

5 3?£T^fa' : 3T?3TT?nR'T (Solar and Lunar orbal difference) 

fiRHTRW fiFWcrcf (Orbal difference for computing the 
illuminated part of the Moon) 

fawW (Illuminated part of the Moon) 

feSTCWT ^5R1J (Deflection of the illuminated part of the 
Moon) 

*2^teT^: qft^SRTT (Graphical representation of the 
elevation Of the lunar horns) 

arefenWHfcTT ^Fst&ltamfoniPTT (Time of moonrise after 
sunset) 

f *TT3taT TOPnUTORlT (Computation of the orbits etc. of 
Mars etc.) 

^TOmw (Computation of the orbits etc. of 
Mercury and Venus) 

fc^RR'taf ^*roqq<fetap£ (Visual verification of the 
measure of the orbs etc.)" 

JRfcm^rc: (Conclusion) 
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INTRODUCTION 



1. INTRODUCTORY 

The Tantrasahgraha is a major work of Njlakantha Somayaji 
(A.D. 1444-1545), one of the eminent Kerala astronomers of mediaeval 
times. It is a full-fledged text on Hindu astronomy which deals, in eight 
chapters, with the more important aspects of the discipline, including the 
Mean and True planets, Gnomonic and related computations, Lunar and 
Solar eclipses, the phenomenon of Vyatipata when the Sun plus Moon 
is equal to 180°, Reduction to observation of planetary positions 
(Drkkarma) and the Elongation of the Moon's horns (Candra-smgonnati). 
It incorporates also new methodologies and corrections introduced by 
the author towards accurate astronomical computation. The text of the 
Tantrasahgraha is edited here critically, along with two commentaries, 
of which the first commentary called Yuktidipika gives an elaborate 
exposition of mathematical and astronomical concepts and computations, 
in simple verses. Since, however, this commentary extends only 
through 'chapters MV, a second commentary called Laghuvivrti has 
been ad^ed for the rest of the work. This latter commentary, which 
is concise and matter of fact, has already been issued through the 

188, (Trivandrum, 1958), but in the 
present publication, its edition has been made more reliable and critical 
by the employment of two highly accurate manuscripts. 



2. MANUSCRIPT MATERIAL 
2.1. Manuscripts of the Text of Tantrasahgraha (TS) 

Twelve manuscripts, in all, have been used towards the critical 
edition of the textual verses. 

A. Ms. 3810 of the Vishveshvaranand Institute Library, 
oshiarpur. This is a palmleaf manuscript, inscribed in Malayalam 
script, in 195 folios, 21 cm. X 3 5 cm., having 7 to 8 lines a page, with 
about 25 letters a line. It is written in two or three hands, the lettering 
° aU of which is cl ear and shapely. The writing has been inked and has 
TS in 
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undergone the scrutiny of a reviser whose occasional corrections can be 
detected by their not being inked. The manuscript is in good preser- 
vation, though the corners have rounded off by frequent use* The 
manuscript is not dated nor any scribe mentioned, but its original 
repository is given as 'Varaij5si\ a reputed family of Namputiri brahmins 
in Central Kerala. 1 At the close of the work, some miscellaneous matter 
has been inscribed on three folios* The manuscript contains the text 
of Tantrasahgraha and its commentary LaghunvrtU both complete and to 
a high degree of accuracy. 

B. A paper transcript of a palmleaf manuscript in Malayalam 
script preserved in the Sanskrit College Library, Tripunithura (Kerala), 
Ms, No. 543-B, prepared by the late Rama Varma Maru Thampuran of 
the Cochin royal family in 1941 and later passed on by him to the 
present editor* The manuscript is not dated ; neither has any scribe been 
mentioned. It contains a highly accurate text of the Tantrasahgraha 
with the commentary Laghuvivrti. The codex contains also several 
short works on astronomy. 

C. 1-10. Ten palmleaf manuscripts, all in Malayalam script, 
containing both the text and the commentary Laghuvivrti, had been used 
in the preparation of the edition thereof through the Trivandrum Sanskrit 
Series, No. 188, (Trivandrum, 1958), and designated to 5T. While the 
present edition of the textual verses is primarily based on the two highly 
reliable manuscripts A and B noticed above, the variant readings that 
occurred in the ten manuscripts and recorded in the said edition have 
been noted here with the sigla Ci to C i0 , 

22. Relationship of the Text manuscripts 

The readings of the manuscripts A and B are not only 
accurate and almost free from scribal errors and other lapses, but also 
almost identical* Stray differences, however, rule out the possibility 



1. Vide the expression 'Varans i' inscribed in Malayalam letters 
on the wooden covering board of the ms. and Varanasiye Kriyakalapam 
Tantrasahgraha-vyakhynnam, meaning 'The Kriyakalapa : Tantrasahgraha* 
commentary belonging to Varaijasi', on the reverse of the final folio of 
the manuscript. 
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of one being a copy of the other. C u , do not form a uniform 
group ; manuscripts C 9 and Ci 0> either individually or, together, align 
with A and B. 

2 3. TS Commentary in Terse 

Four manuscripts, described here-in-below, were used for the 
edition of this commentary. 

A. Ms. No. R. 2505 of the Govt. Oriental Mss. Library, Madras, 
being a paper transcript in DevanSgarl (278 pages, 25 cm. x22§ cm.. 
20 lines a page with 16 letters a line), copied in 1918 from a palmleaf 
manuscript in Malayalam script which belonged to the Desamangalam 
Manakkal, a house of scholarly NampEtiri brahmins in Central Kerala, 
The writing is not quite free from errors, and minor lapses are frequent. 
The manuscript contains only the commentary and not the text, and 
extends upto the end of ch. IV. 

B. Ms. No. C. 1375 of the Oriental Res. Institute and Mss. 
Library, Kerala University, Trivandrum, in 113 ff., 35 cm. X 5 cm. This is 
a palmleaf manuscript in Malayalam script, of which there is a paper 
transcript also in the said Library, being No. T. 746. The writing is 
beautiful and the text preserved is generally free from errors. No scribe is 
mentioned nor any date indicated. Only the commentary is available 
herein and not the text. The manuscript belonged to Shri Tuppan 
Tuppan Nampntiri of Ponnorkkoftu Mana, in Central Kerala. The 
manuscript is well preserved and is tied up between lacquered wooden 
boards bearing floral designs in red, black and green. One stray leaf 
at the end, which is smaller in size, carries a short astronomical work in 
nine verses, krtadvighnayana ... (verse 1), ganadim ca ... (verse 2) etc. 

C. Ms. No. 16932-B of the said Kerala University Mss. Library. 
This is a palmleaf manuscript containing the commentary of chs. I-IV, 
in 86 folios, 40 cm. X 5| cm., having 12 lines a page, with about 48 letters 
per line. It is well preserved but worm-eaten at places. The writing is 
bold and clear but abounds in scribal errors and other lapses, possibly 
on account of the not-so-clear writing in its archetype. A flyleaf carries 
the name of the original owner of the codex as the scholarly principality 
°f KilimanUr, near Trivandrum, in South Kerala : KilimdnUr 
kottaram vaka Tantresangraham, 'The Tantrasangraha of the KiJimanHr 
palace'. The codex contains another work, being the textual verses of 
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the Tantrasahgraha, in 13 folios in the beginning, which is numbered 
16932-A. 

D. Ms. No. 586-E of the said Kerala University Mss. Library, 
procured from a house of learned scholars in Central Kerala, being the 
Kntallnr Melefattu Mana as indicated in a stray leaf in the codex. It 
is a miscellaneous palmleaf manuscript (30 cm.x5 cm.) containing five 
works on different subjects, in different hands. The manuscript is old 
and brittle and the corners have worn off by use. Tanirasaftgraha- 
vyukhya is inscribed as the last work in the codex in 15 folios, having 
8 lines a page, with about 56 letters a line. No scribe is mentioned nor 
is the manuscript dated. The text preserved is generally correct but 
breaks off abruptly towards the middle of the commentary on verse 
I. 26 {vide p. 35 of the edition below) ; obviously its archetype 
ended there. 

Still another manuscript of the work, in palmleaf, inscribed in 
the Malayalam script and containing chs. I-IV, is known to exist in the 
Ponnorkotfu Mana, P.O. Peringode, S. Malabar. This manuscript had, 
at one time, been on loan to the Kerala University Mss. Library 
(L. 1202), but was returned to the owner long back, in 1956, and the 
efforts made to procure it for use in the , present edition did not bear 
fruit. It is a consolation that the four available manuscripts were 
adequate enough to prepare a reliable edition of the work and that the 
nonavailability of the fifth manuscript did not result in any serious 
difficulty. 

2.4. Relationship of the manuscripts of the Com. in verse 

While all the four manuscripts used, A, B, C and D, bear a 
uniform text, minor variations establish their mutual independence. A 
few, but common lacunae and errors point to a common ancestor which 
contained those defects. 1 On the basis of mutual differences and 
similarities, manuscripts A and B could be taken to form one group 
while C and D form separate derivatives. In consideration of the 



1. See, for example, com. verses, I. 151, 176, 376, 417, 455, 
512, 645, 820 ; II. 31, 34, 185, 287, 372, 468, 473, 491, 654, 725, 39, 
786. 
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above, the pedigree of the manuscripts can be represented by the 
following Stemma codkum : 

(The original archetype) 



(The common ancestor) 



B 



2.5. Commentary Laghuvivrti 

Twelve manuscripts of the commentary Laghuvivrti, all in palmleaf, 
and inscribed in Malayalam script, have been used for the constitution of 
its chapters V-VIII, edited here-in-below. These manuscripts are the same 
as the twelve Text manuscripts A, and B and Clio, described above, 
which contain both the textual verses and the commentary. They are 
designated by means of the same sigla. 

2.6. Relationship of the manuscripts of Laghuvivrti 

As in the case of the textual verses, while the Trivandrum Sanskrit 
Series edition of the commentary Laghuvivrti has been duly consulted and 
the variants recorded therein as footnotes taken due note of, the edition of 
the Laghuvivrti presented here had to be based primarily on the two manu- 
scripts A and B for very pertinent reasons. First, A and B were, both, 
largely free from scribal and other errors and contained a more accurate 
text than that presented in the TSS edition ; in fact, these two mss. helped 
in the correction of numerous lapses that had crept into that edition. 
Secondly, the readings in these two manuscripts were practically identical 
and uniform, indicating their being the representatives of a definitive 
version of the commentary. The readings in two of the manuscripts 
used for the TSS edition, being C 9 and Ci , as recorded in the 
footnotes to that edition, very often followed those of A and B, but not 
always, possibly because the parallels in them were not fully recorded 
in the footnotes. The other manuscripts used for the TSS edition have 
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additional or different passages from A aiid B 1 and, so, represent a 
different version of the commentary. It was* therefore, felt that by 
closely following A afl d B, the present publication would be placing 
before scholars a version of the commentary different from that issued 
through the TSS edition. 

The pedigree of the twelve manuscripts of Laghuvivftt can be 
represented as follows : 

O (Author's origi nal) 



P Q 

I I 

III I | I I I I I I 

| j | I d c a c 3 c 4 c 6 c fl c 7 c 8 

A B C 9 C l0 

3. TEXTUAL PRESENTATION 

In the critical edition of the Tantrasangraha and its two commen- 
taries in this publication, special care has been taken to present the 
material in as intelligible and handy a manner as possible for the modern 
scholar, towards which the undermentioned editorial innovations have 
been adopted. 

(i) The textual verses have been printed in bold black type and 
placed at the top of the pages, separated by a line from the commentary 
which is printed below in smaller type. 

(ii) Textual and commentarial footnotes have been differentiated 
for their easier identification, by prefixing them, respectively, by the terms 
mulam and vy&khya. 

(iii) Textual expressions (pratika-s) occurring in the commentary 
have been set off by difference in typography. 

(iv) Names of authorities cited and external quotations occurring 
in the commentaries have also been similarly set off through difference 
in typography. 



1. For additional passages in C, see below, pp. 292, 294, 297, 
318, 343. And, for different passages, see pp. 290, 297, 319. 
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(v) Efforts have been made to trace the quotations to their 
sources and indicate the references thereof. 

(vi) Numbers expressed through 'literary phrases* in the text and 
the commentaries have been converted also into numerical figures and 
placed alongside the said expressions for easy comprehension. 

(vii) Appropriate subject headings have been added, within 
square brackets, to the numerous topics dealt with in the text and in the 
commentaries. While including the said headings in the Contents, at the 
begining of this publication, their English renderings have also been given. 

(viii) In order to facilitate easy reference to the elaborate 
commentary on chapters I-IV, which is exclusively in verse, the commen- 
tarial verses of each chapter have been numbered consecutively. 

(ix) Three Appendices have been added to the edition with a 
view to facilitate easy reference to the contents of the book. In 
Appendix I, in addition to the half-verses of Tantrasangraha, all such 
fcey-passages which express full ideas and, so, are amenable to be quoted 

j 'Khun here, have been indexed. Appendix II forms an index of the authori- 
1 Mm cited in the text and the commentaries. The third Appendix is a 
General Index of the numerous subjects treated by the author and the 
commentators. It nright be noted that English equivalents have been 
provided for the technical terms included in the Index. 

4. AIM OF THE PRESENT EDITION 

As mentioned earlier, the Tantrasangraha of Nilakaijtha has 
already been made available in published form with the commentary 
Laghuvivfti. That being the case, what prompted the present under- 
taking was the vast material on mathematical and astronomical rationale 
that lies enshrined in the hitherto unpublished and little-known 
commentary in verse on Tantrasangraha which is published for the first 
time in the present volume. It would seem that, more than commenting 
on the text of the Tantrasangraha, the commentator was more concerned 
with the exposition of the broad conceptions and the methodologies of 
matoematics and astronomy as understood and practised in Kerala during 
"times. To him, the karikas of the Tantrasangraha were no more than 
J!*? on the wall to spread out the canvas of his mathematical acumen, 
aps this is the most elaborate work in Sanskrit, so far known, which 
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pictures the mental working of the Hindu mathematician and astronomer 
of mediaeval times. 

5. NILAKANTHA, AUTHOR OF TANTRASANGRAHA 

5.1. Biographical details 

Nilakantha is generally referred to with the title Somaydji, 
Somasut, Somasutvan or Comatiri t the last being the Malayalam 
derivative of the Sanskrit word. A detailed colophon occurring at the 
end of his Bha$ya on the Ganitapada of the Aryabhatlya, contains a good 
deal of information about him : ?fa sft-f^amSm moHtera STW^RTa^ 

*mwn% H^iwcJr etc. 1 

The above-quoted passage informs that Nilakantha belonged to 
the Gargya gotra, 3 was a follower of the Asvalayana-sntra of the Rgveda 
and was a Bhatta. He was the son of Jatavedas and had a younger 
brother named Sankara, He had an uncle Jatavedas by name and a 
close friend Subrahmanya. He was a performer of the Soma sacrifice. 
He had composed several works on astronomy, in which subject he had 
made deep and extensive investigations, a fact which is well borne out 
by his available works* 

Some more personal details about Nilakantha seem to be forth- 
coming from a Malayalam work entitled Laghuramayanam? This work 
describes itself as a work of Rama, son of Nilakantha of the Gargya-gotra 
and resident of Kuncjagrama. C/., the colophon at its end : fffT ywilTfSlR 

*mq$?rfcr5T%H avmfo^mTO%* ^mfs^faww-HffH- 



L ABh. Gaqita, Ed., TSS> No. 101, (Trivandrum, 1930), p. 180. 

2. Generally the term Gargya is affixed to his name in references, 

3. Ed. P. R. Menon, Tuncattu GranthVvali, No. 3, Tuncattu 
Karyalayam, Chittoor, 2nd edn #f 1931. 
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This Nilakantha is identified by the editor of the work with our 
author. 1 If this identification is correct, Nilakantha's wife was named 
Arya, and he had two sons Rama and DaksinamOrti, the latter of whom 
was well versed in the Dharmasastras and learned in the three languages, 
Sanskrit, Tamil and Malayalam. The great Malayalam poet Tuncattu 
Ezhuttacchan is said to have been a student of Nilakantha. Nilakantha 
is also said to have composed, at the request of a friend, a panegyric in 
Malayalam on the Goddess Parvati, the presiding deity of the temple 
of Urakam in Cochin, in order to ward off the predicted premature 
death of that friend's daughter. 2 The authenticity of the above work 
and the sources of the information are. however, not quite certain, and 
corroborative evidences have to be found before accepting the above 
statements. 

5.2. Native village and favourite deity 

Nilakantha hailed from Trk-kanti-yUr (Sanskritised into Sri- 
Kunda-pura or Sri-Kunda-grSma), near Tirur, S. Rly., Ponnani taluk, 
South Malabar, a famous seat of learning in Kerala during the middle 
ages. The name of his Warn, as the house of a Namputiri brahmin 
is called, was Kelallur (sometimes spelt also as Kerallur and Kelannnr), 
Sanskritised into Kerala-sad-grama corresponding to the Malayalam 
word Kerala-nall-ur. 3 Nilakantha's house is identified as the present 
Efamana Illam, situated a little to the south of the local temple. 4 It is 
stated that Nilakanfha's family became extinct and that the family 
property was inherited by the nearest relations, viz., the Efamana family. 5 



1. Vide P.R. Menonin his article 'Tuncattu Ezhuttacchan' in the 
Malayalam monthly Tuncattu Ezhuttacchan, 3 (1952-53) 127-35. 

2. Ibid. This stotra is published in a collection of stotras in 
Malayalam script entitled Stavaratnamala, Pt. I. 

3. It may be noted that in the expression Gdrgya-Kerala prefixed 
to the author's name, the word Kerala refers to the name of his house 
and not to the state, as is sometimes taken. 

4. Cf. t Vatakkumkur Rajaraja Varma, History of Skt. Lit. in 
Kerala, vol. I, Trivandrum, 1938, p. 384. 

TLyr 1: 1 am Aankful for this information to the late Sri Rama Varma 
Maru Thampuran, Chalakkudi (Cochin). 
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Nilakantha's favourite deity was Lord Siva installed in the famous 
temple at Trpparannod (Sanskrit Sri-Parakrcda, also SrI-Svetaranya) 
near his village ^ cf. ^%?qarc«qgre-q^qT-^^lfa^^nfa^, in the 
colophon to the ABh. Bha$ya quoted above (p. xxiv). 

5.3. Patron, Netranarayana, and brother Sankara 

Nilakantha refers to his younger brother Sankara in several 
places in the ABh.Bha$ya. Sankara too seems to have been well versed 
in astronomy and to have followed his elder brother's studies. Thus, 
after describing some method on the Rule of three (Trairasika) in his 
ABh.Bha^ya, Ganita 26, Nilakantha says how his brother who was 
teaching at the house of his patron explained to the latter some of 
those theories : cf„ 3ra fcuifxre g*: 3**^*3%* 5Tf Treifcl fTcfltfft 

Brsnnum frw (^w^rmim) srfaiifarc 1 (tss 101, p. 156). 

Nilakantha observes at the close of the Bha$ya on the Golapada 
that he was entrusting the Bhasya to Sankara for its proper propagation. 
Thus, just before the final colophon, Nilakantha says : q^fas* 

(TSS 185, p. 164) 

That Nilakantha was intimately connected to and was patronised 
by Kausitaki Adhya Netranarayana, known locally as Azhvanceri Tamp- 
rakkal, the religious head of the Namputiri brahmins of Kerala, is known 
from several references in his writings. It is also clear that the patron 
had great esteem for Nilakantha's erudition in astronomy, in which 
subject he too was interested and used to discuss difficult points with 
Nilakantha. Thus, in the discussion on the calculation of the motion 
of planets (ABh,, Kala., 22-25), Nilakantha says : 

^if^ftB: Ff&cqa qrc^pft 1 

mrarafoi vtfaprfq wrifairvvr wnj n 
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q^ifcsre-cff^ttn & Winter u 

(rSS 110, p. 63) 

Again, in the long discussion on the calculation of the apparent 
position of celestial bodies (iBh., Kata., 17-21), speaking on a method 
to derive the sakrt-karna, our author says : ^flW 3T^ifW5qwre*roH 

(TSS 110, p. 47) 

Sliis would indicate the intimacy that existed between Nilakantha and 
Ms patron and the common interest that bound them together. On the 
compilation of the IBh, Bha$ya, Nilakantha observes in one place : 

awwra %<rifa?| erasfo xfkwm ^Wcrf^ffiT snTPnrreSfa" 

mmti ^ifom, srcmr^Tsr fas^ I (TSS 101, p. 113), Again, at another 
context, he remarks : ST<qfa *WT firfa^mfa fat^T 

(TSS 101, p. 156). 

It is clear from the above that the credit of enthusing Nilakantha 
in his investigations, and, in fact, to have prompted him to write his 
ABh.Bhasya, goes to Netranarayana, 1 the members of whose family are 
known all through the annals of Kerala history to have been good 
scholars and, at the same time, patrons of scholarship. 

j- — 

1. Even with regard to Nilakanfha's Tantrasangraha, its intro- 
ductory verse, 

has a veiled reference to his patron (Netra)-Narayana at whose instance 
that work too seems to have been written, 
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5.4. Nilakantha's Teachers Ravi and Damodara 

Nilakantha informs us in his ABh.Bhasya that he studied VedSnta 
under Ravi, cf, Raxita Uita-Vedanta-sastrena, (TSS 101, p. 180). That 
Ravi was well versed also in jyotis'sastra and that Nilakantha imbibed 
some of his knowledge in astronomy also from Ravi is clear from the 
introductory verse to Nilakantha's Siddhanta-darpana, where his teacher 
has been mentioned by double entendre : 

A work on astrology, Acaradipika, which is a detailed commentary, 
in verse, on Muhurtastaka, is ascribed to this Ravi. 1 

The teacher of Nilakantha who actually initiated him into 
the science of astronomy and instructed him on the various principles 
underlying mathematical calculations was Damodara, son of the 
Kemla-Drgganita author Paramesvara, 2 of the BhSrgava-gotra and 
resident of the village of Alattur (Sanskritised into Asvattha-grama) which 
was situated quite near Nilakantha's own village. In his ABh.Bhasya, 
as also in his other works, Nilakantha reverentially refers to his teacher 
and his studies under him. He speaks of how even as a boy he stayed 
with his guru, at the latter's residence, prosecuting his studies ; cf *mi 
I^Sr 9l*sr rr* etc. {ABh.Bhasya, TSS 110, p. 48). He also refers, 
often, to his teacher's views and quotes him ; cf. sr*>rci?cT^ij <! *?ff<CTg<E5r- 
sif earful ^^-^^t^wto-^oNi^si TOft*tana«far: etc. (N's 
Grahanadigrantha* Ts. p 61) ; flititanrcurorrir: (ABh. Bhasya, TSS 101, 
p. 47) ; f?T35 sr fTcT ct£*T lICT^fa: Wfa^qsrrfcfa: 'enfafdroitf 
srfnV etc. (ibid., p. 48) ; asfo— 

WR^J^oftwiT (Siddhanta-darpana-vyakhya, on verse 27, edn. p. 30. 

Similar quotations and other references, which Nilakantha and 
later authors make, proclaim Damodara not only to be a prominent 



1. Ulloor, Kerala Sahitya Caritram, vol. II, Trivandrum, 1954, 
p. 114. For a Ms. of this work see Kerala Uni. Mss. Lib., No. 3336-B. 

2. Cj. the detailed colophon quoted above, pp. xxiv. 

3. On this work, see below, p. xxxii-xxxiii. 
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astronomer of the times but also as the author of erudite works on the 
subject, manuscripts of which, are yet to come to light. 

Nilakantha followed in the footsteps of Paramesvara, founder 
of the Drgganita system of astronomy in Kerala and one of the fore- 
most astronomers of the land. For him Paramesvara was not only 
the revered father of his Guru but was also his Parama-guru, by 
which term he generally refers to him in his works ; c/., *n»fa- 
qTifc**raWT ^JTcTCTT TOT ^?IT^ (4546) qflw 
*3lf*nfafa*ffaT I etc. (Siddhantadarpana-vyakhya, under verse 18, edn. 
p. 17); fa^I^fof TCI* qacT srfaqTfeiT* | ABh.Bhasya, 

Golapada, verse 3). 

5.5. Nilakantha's writings 

N'ilakaijt.ha has written several works which reflect his deep study 
of and ripe scholarship in astronomy, embodying the results of his 
investigations in the subject and interpreting the science lucidly. A 
mention of his works may, advantageously, be made here : 

1. GolasQra ( 'Quintessence of spherical astronomy' ), in 
three paricchedas, embodying the basic astronomical elements and 
procedures. 1 

2. Siddhantadarpani ('Mirror of the laws of Astronomy'), a short 
work in thirty-two anustubhs, enunciating the astronomical constants with 
reference to the Kalpa and specifying his views on the astronomical 
concepts and topics. 2 

3. CandracchayQganita, ('Computations concerning the Moon's 
shadow') or merely Chnyaganita, under which title it is sometimes cited, 
a short work in thirty-two verses on the methods for the calculation of 



1. Cr. edn. with Translation, by K.V. Sarma, V.V.R. Institute, 
Hoshiarpur, 1970. 

2. Critically ed. with the author's own commentary, Translation 
and Appendices, by K.V. Sarma, Hoshiarpur, 1976, {Punjab Uni. Indo- 
togica! Series, No. 7). 
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time from the measurement of the shadow of the gnomon cast by the 
Moon and vice-versa. 1 

4. Tantrasangraha, being the text edited here, divided into eight 
chapters comprising 432 verses. This a major work of Nilakantha 
and is an erudite treatise on astronomy. As a work belonging to the 
Tantra class, it takes the commencement of the Yuga as the starting point 
for calculations. 

5. Aryabhatiya-Bhasya, 2 an elaborate commentary on the cryptic 
and sfitra-]ike text of Aryabhata which comprehends in 121 Qryas the 
fields of Mathematics and Astronomy. A perusal of the commentary 
will amply prove that it is no false claim that Nilakantha makes when 
he designates his work as a 'mahabhasya' and explains the method of 
exposition adopted by him : ^*^TCTTOf^*aftr3F5T-wn«Jn% '^TOT^' 
^ttt^ gfTfrafcrqTOn^ ?qTOTFtrcTsrftT«m> faT*cw«ift5msrq3% &gfqffaff«jprir 

*na^Tf?-»rf«Tci5n^r%?T-^rTfiH53T^ faTsmfaHfasrfaqfaaqs*-tf*q^faa'EW- 

srafRwiwroiFi i (TSS 101, p. 180). 

In another context, recalling how he came to write the 
commentary, Nilakantha remarks : WTSf g*?ft: SfffTOrefa^ 

(TSS 101, p. 156). 

The lucid manner in which the difficult conceptions about the 
celestial globe and astronomical calculations are made clear, the wealth 
of quotations, and the results of personal investigations and comparative 
studies presented herein amply justify the appellation 'MahabhSsya? 
which Nilakantha has given to his work. 

Nilakantha has commented only on the Ganita, Kalakriya and 
Gola-padas of the Aryabhafiya, leaving out the Gitikapada, which he says 
is covered by the commentary on the other three sections : cf. «T#tf 



1. Critically ed. with auto-commentary, Translation and 
Appendices, by K.V. Sarma, Hoshiarpur, 1976, (Panjab Univ. Indological 
Series, No. 6). 

2. Ed. in TSS 101, 110, 185, (1930, 1931, 1957). 
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rtrilffl (TSS 10 1, p. 1). 

6 Siddkantadarpana-vyakhya, a commentary on his own 
Siddhantadarpana, included in the edition of the text, (see above, p. xxix 
fn 2) The commentary is elaborate and resembles, in diction and 
treatment, his Aryabhatiya-Bhum- K is in this work that Nllakantha 
gWes the actual date of his birth as Kali 4545 : A.D. 1444. 

7 A commentary on the Candracchaynganita, added to the 
edition of the text (see pp. xxix-xxx and fn.). 

8 Grahananirtiaya, a work on the computation of lunar and 
solar eclipses. Manuscripts of this work are yet to be discovered, 
but later authors and Nllakantha himself in his ABh.Bhasya quote from 
this work ; cf. rim G^W* * I FRffSl** § fs£q^fe**3^mRW?r<ft: 

(TSS 185, p. 102) 

These verses are quoted also by &ankara in his commentary on 
Ntlakantfia's Tantrasahgraha (on ch. IV, verse 27, TSS 188, p. 107) with 
the introductory remark : raw^M"^ ^r^f^T'T^ I 

9. Sundararaja-prasnottara. Sundararaja, son of Ananta- 
narSyana, was an astronomer of the Tamil country contemporaneous 
with Nllakantha and author of a detailed commentary on the Vakyakarana 
or Vakyapancadhyuyl which is a manual on the basis of which almanacs 
are computed in the Tamil districts. 1 SundararSja had the greatest 
respect for Nllakantha whom he addressed for clarification of certain 



Cr. ed. by T.S. Kuppanna Sastri and K. V. Sarma, K. S. 
Inst., Madras, 1962, 
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points in astronomy. Nilakan^ha's detailed answers to these questions 
formed a regular work, SundararOja-pra'snottara. Manuscripts of this 
work are yet to come to light, but both authors refer to this work. 
Sundararaja in his commentary on the last verse of ch. V of the 
Vakyakarana says '} 

Nilakanfha too refers to work in his ABhMasya, Gola., 48 : 
c/. ^wrst^TtRI^ ^^a«Rn«i3««*w * ( Tss 185, p. 149). 

10. A Grahanadi-grantha, copied in continuation of Nilakantha's 
Siddhanta-darpana-vyakhya in the Trivandrum Palace manuscript No. 
975. The work as available in this manuscript begins 'aw and 
without any more introduction, continues : *3wrfll WWW «ftfalitar- 
*irann: I ifteiW S^** [*] 5Tc*«ra*T*: WI^ I It is goes on to describe the 
necessity of correcting old astronomical constants by observation, deals 
in detail with the Sakabda-samskara, quotes the verses of N's Parana- 
guru Parame&vara from his Siddhantadipika (Mahabhaskariya-bhasya- 
vyakhya)? on the Iatter's observation of some eclipses and after 
some more discussion ends abruptly. There is no doubt that this work 
is from Nilakantha's pen. References herein to his own works, teacher 
etc. fully confirm this point. One of his own works is referred to herein 

thus: arc! sjmFiW aamrcinn ^wtow^wj — •wwwwn* 

etc. (p. 60 of my transcript). The verses quoted are from Nilakantha's 
CandracchaySganita, vv. 9-10. He refers to his grand-teacher Paramesvara 
and his own ABh.Bhasya too, herein : cf. t asnq ftreT^fa^tlUpnfc 

^fM: ftwiWl*W WflW II (pp. 57-58 of my transcript). The 
ABhMasya also is referred to elsewhere in this work (cf. pp. 62, 63 
of the transcript). For a characteristic reference to N's teacher, see : 



1. Ibid., p. 119. 

2. Cr. Ed., by T.S. Kuppanna Sastri, Madras Govt, Or, Ser., 
130 (1957). 
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fftrSl, crefarflfa 3n4«R^T?5T^f I (p. 61 of the transcript), 

11. Grahaparik$akrama (?). The well-known Kerala astrologer, 
the late Puliyur Purushottaman Namputiri, has edited 1 an old, 
incomplete 2 Malayalam summary of a Sanskrit work under the title 
Grahapariksakrama. The textual verses were not available to the editor 
and he presumed that the author was Drgganita-Paramesvara. 3 These 
verses are, actually to be found in NllakaotJia's Bha$ya on the Golapada 
of the AryabhatJya, under verse 48 (TSS 185, pp. 132-49). It is a 
long tract of about 200 verses, enunciating the principles and methods 

for verifying astronomical computation by regular observations. The 
work ends thus : 

It is not however very definite whether this is an independent 
work with the title Grahaparik$akrama and is quoted in extenso in the 
Bha$ya or whether it is but a part of the Bha$ya. 

Nilakantha should have written more works than those mentioned 
above since there are quotations attributed to him in later works, for 
instance, in Sankara's commentary Laghmivrti on Nilakantha's Tantra- 
sahgraha, which could not be traced to his known works. Again, the 
Trivandrum Palace Ms. No. 975, containing NilakantWs Sidahanta- 
darpana-vynkhya and the work on eclipses etc. described above, has, in 
continuation, some incomplete tracts with no definite titles, which again, 
to all appearance, seem to be Nllakantha's writings. 



1. Pub. by the Astrological Research Institute, Bombay-25, 1950. 

2. The colophonic words at the end of the edition indicating its 
completion form only the editor's addition and not found in the 
manuscript. 

3. Vide the editor's Introduction, p. i ; see also Shri Namputiri's 
review and opinion on Ganitaprakahka by K. V. A. Rama Poduval, 
^anannore, 1950, p. xiv. 
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According to some, Nilakan$ha has composed a work entitled 
Grahanirnaya} It is likely, however, that this is only the Grahana- 
nirnaya, noticed above. Ulloor attributes to Nitakant,ha a work called 
Ganitayukti. Thus, speaking about a Bhasayuktibhasa, he says that "it 
is not the work of Kelaltar ComStiri, author of Ganitayukti. 1 '* The 
ascription is wrong and the fact is that while our author belonged to the 
Garga-gotra, this latter work is by an anonymous author belonging to 
the Bbaradvaja-gotra as is clear from its first verse, which runs 
as follows : 3 

5.6. Chronology of Nilakantha's works 

It has been noticed* that NilakantWs iBh.Bhasya is later than 
his Tantrasahgraha and Golasara which are quoted in the former. But 
nothing has been said about the chronology of his other works. The 
present writer's investigations have, however, shed some light on 
this matter. 

The first five works enumerated above, v/z., Golasara, Siddhanta- 
darpana, Candracchayaganita, the commentary thereon, and Tantra- 
sahgraha do not refer to any other work, but are, in their turn, quoted in 
other works of NilakantJia. Of these, the Tantrasahgraha is the most com- 
prehensive of the five and gives the date of its composition as 1500 A.D., 
i.e., it was written when the author was aged fifty-six. On the above 
considerations it may be presumed that the other four works were written 
before this date. The Grahananirnaya and the Sundararaja-prasnottara, of 
which manuscripts have yet to be discovered and which are quoted in the 
ABh.Bhasya, have also to be ascribed to about this period. This Bhasya t 



1. Vatakkumktlr Rajaraja Varma, Hist, of Skt. Lit. in Kerala, 
vol. I, p. 389 ; Ulloor, Kerala Sahitya Charitram, vol. II, p. 117. 

2. Uloor, ibid., p. 122. 

3. Ms. : Madras, Mai. D. 339, p. 83-89, now, transferred to 
the Kerala Univ. Or. Res. Inst, and Mss. Library, Trivandrum. 

4. Ulloor, Kerala Sahitya Charitram, vol. II, p. 119. 
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a mature work, Nilakantha wrote when he was very old, as he himself 
remarks: swmi WfTCTTiTOrcwCT (TSS 101, p. 156). 

The Siddhanta-darpana-vynkhya which refers to the Aryabhattya-Bhmya, 
(Cf. com. on verse 25 : qcRTfTW hut JTT^^TSTTOT^ 5rofs*?rfafcT 
fgrwa i see p. 24, of the edn.) is still later. And, so also his discursive 
treatise on eclipses which too refers to the ZBh. Bhasya more than once ; 
cf. ?m «PT5l(wn* fofX* » (P- 63 of m y transcript) ; qrrcrcre 

nfa<TlT% f^^frrcffar: t {ibid., 63). 

5.7. Date of Nilakantha 

Indisputable evidences are available for fixing the date of our 
author. Sankara, Nilakantlia's pupil, in his commentary on his teacher's 
Tantrasahgraha, points out that the first and last verses of that work 
contain chronograms specifying the dates of the commencement and of 
the completion of the work. Thus, after giving the literal meaning 
of the first verse of the work : 

'I fawit fa%r fcR' sura I 

Sankara says : arrarifa %j ?*rte anfett %nm sr*mqT%?T JMrUW-nftl-*?*- 

awrowraT write: « wrtfomwiqfam 'vi&ftiifaf&i&n*' 

These two Kali dates, 16,80,548, and 16,80,553, work out to 
Kali Year 4601, Mina 26, and 4602, Mesa 1, both dates occurring in 
1500. 

The Siddhanta-darpana and Nilakantfia's own commentary thereon 
give, respectively, the year and actual date of his birth. Cf. ; 

Text. : ^faHwaiseTftr ^srararcn^ tfr era: i 

(Sid. dar., 18) 

Com. : fa«ns**icrfam ^ f»t^r wem I as* areqro: 

STOf^rajTSSTTi: I * *T STTTSSHT ^^c^ft*m-*Tcrf*r?T: (4500) I 
sram: qsromfarai*: (45) i ?t?t: ssrcraTOTOT: 'Rwftryfil (4545) 
^•t^refa ^ ^ ^^5^^,^ snenft agfa«rc*sfr *?t: i ci*t 
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^q«.q^mra> 3w*sqT*gw 'isrmwi***' (4536) fffr <rfte*i 
q^^^^afjrofm i seer: *5wn*a*rtairataiw srif^r^f i **3fwrcn?rtn<rcm 
*nw?ni I cT^T srefaw 'WnwRrat cTf:' (16,60,181) f I (p. 17, of the 
edn). Here, Nilakantha himself says that he was born on the Kali day 
16,60,181, which works out to A.D. 1444, June 14. 

That Nilakantha lived to a ripe old age, even to become a 
centenarian, is attested by a contemporary reference made of him in a 
Malayalam work on astrology, viz., the Prasnasara by MSdhava, a 
Namputiri brahmin of the Incakkazhva" house in Kerala, who wrote his 
work in A.D. 1542-43. Here, Madhava says that he could count upon 
reputed authorities like 'Kelanallnr' to recommend his work. Cf. : 

al-ayat-adaravil Sdiyil Attimattam 
lokottaran punar-itinn-iha 'Kelanallnr' } 
abhasar allarivatullavar adarippan 
porum prasiddhi perikojjavar un^anekam // 

The date of composition of this work, Prasnasara, is given as Kollam 
era 718/Kali 4644 (A.D. 1543) by the following verse in the work itself : 

ezhunsttorupattettavatu Kollam ataya nal / 

varunna visuvad, bhavatattvam (4644) kalyabdam ayatu // 

Rightly does Nilakantha remark in his A.Bhasya '• ™V ST^T 
UTOsqfefe «HWMWHK«mS (TSS 101, p. 156). Moreover, we know of at 
least two more works composed by him subsequent to his writing the 
ABh.Bhnsya, viz., the commentary on the Siddhanta-darpana and the 
work on eclipses etc., both of which quote the ABh.BhSsya. 

5.8. Versatility of Nilakantha 

For a mere Jyautisika and one who had specialised only on its 
astronomical aspect, Nilakantha seems to be very well read* Every 
other page of his writings substantiate his knowledge of the several 
branches of Indian philosophy and culture. Sundararaja, the Tamil 
astronomer, calls him sad-darsam-parahgata, 'one who had mastered 
the six systems of philosophy'. 1 Nilakantha himself informs us that he 
studied Vedanta under Ravi : cf, Ravita atta-VedSntasBstrena. He can 



1. Cf. his commentary on the Vakyakarana,, 5.19, (edn., p. 119). 
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refer t<x a Mimamsa authority to establish a mathematical point 1 and 
with equal felicity apply a grammatical dictum to ths same purpose. 2 
Piflgala's Chandas-slitra* and the lexicons are quoted as the occasion 
demanded. The scriptures and the Dharmasastras also come in for 
citation/ And, so also the PurSnas 5 like the Bhagavata* and the 

Vim* 1 

As for Jyotisa works, Nilakant-ha exhibits a surprising fami- 
liarity with a large number of them, from the Vedahga- Jyotisa down to 
the treatises of his own times. He uses all types of jyotisa texts, Ganita, 
SafhhitS and Horn, but as became his subject of specialisation, his 
quotations are mainly from texts dealing with astronomy proper. Some 
Of the more important texts of all-India prevalence that Nilakantha 
quotes are : Vedahga-Jyotisa, Aryabhatiya, VarShamihira's Pancasiddhan- 
tikn, Brhajjataka and BrhatsamhiW, the SnryasiddhSnta, Srlpati's 
SiddnntaSekhara and Munjala's LaghumSnasa. Of texts popular only 
in Kerala may be mentioned the Parahitagantttt or Grahacaranibandhana 
of Haridatta, the Bhasya by Bhaskara I on the Aryabhatiya and his 
Laghu and Mahabhaskariyas, GovindasviW s Bhasya on the latter and 
Pararaesvara's super-commentary thereon. Other works of Paramesvara 



1. Cf., ABh.Bhasya, TSS 101, pp. 54, 158, where Parthas5rathi 
Misra's Vyaptinirnaya and Advaitavivarana and A jita (com. on Sloka- 
varttika) and its commentary Vijayn come in for quotation. On Gola- 
pada, 50, the Brhattika of Kumarila Bhatfa is cited. 

2. Cf., quotations from the Vakyapadiya, ABh.Bhasya, TSS 110, 

p, 31. 

3. See ABh.Bhasya, TSS 101, p. 4. 

4. See com. on Siddhmta-darpana, verses, 1,2; the Grahana 
work, pp. 48, 49 ; and Aryabhatiya-bhasya, Gohpada, verse 48, where the 
Taittiriya-Aranyaka, Ftgveda, Parasarasmfti, Kalanirnaya of Sayana, 
Manusmxti etc. are quoted. 

5. See Siddhonta-darpana-vyakhya, p. 1. 
6 - C/„ ABh.Bhasya, TSS 110, pp. 16, 26. 
7 < C/., ibid., p. 8, ■ 
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like his Aryabhatiya-vynkhya also come in for citation as also passages 
from his own teacher Damodara. Another Kerala author whom 
Nllakantba quotes often is Madhava, often styled 'Golavid', who 
was a reputed astronomer of the times. 1 Manuscripts of several works 
quoted by Nllakantba are yet to be unearthed and a detailed study of 
the numerous authorities quoted by Mlakantha is bound to throw 
welcome light on the annals of Hindu astronomy. 

6. IDENTIFICATION OF THE TS COM. IN VERSE 

6.1. Details in the TS Com. 

In contrast to Nllakantba who supplies ample biographical details 
about himself, his commentator is highly reticent in the matter. All 
that the TS Com. has, in this connection, is confined to two verses, which 
are more of a general than of a specific nature. These verses are : 

fsawiwfirat ere* qetoten fiW n 

(Com. verse, I. 3, p. 1) 

'The treatise named Tantrasahgraha which was composed by the 
(respected) elder savant (pnnw/0— of that a commentary in verse is 
being written (by me) for the benefit of the slow-witted/ 

(Com. verse, I. 821, p. 77) 

'Thus have I set out in (the commentary to) the First chapter of 
the Tantrasangraha, the exposition that has. been well stated (elsewhere) 
by the revered brahmin of theParakroda house.' 

The second verse is repeated at the end of the commentary on 
chs. II, III and IV just with the change of the number of the 
respective chapters. 



1 On this Madhava, (c. 1340-1425), who was a teacher of 
Paramesvara see the present writer's Introduction to his edition of 
l^^eJZoha, (Trippunitbura, Cochin, l9 57). and Spk«ac<m*m 
(Hoshiarpur, 1973). 
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6.2. Incorrect inferences 

The said all-too-brief statements, coupled with the fact that the 
commentary is incomplete, have induced scholars to draw different 
inferences therefrom. While all scholars are unanimous about the 
anonymity of the commentary, some maintain it to be a work by a 
nampntiri brahmin of the Parakro4a (Tr-p-Parannottu) village in Central 
Kerala. 1 This is clearly an incorrect interpretation of the passage 
Parakrodavasadvijavara Jt samirito yo'rthah" sa maya kathitah. 

Equally unwarranted is the statement in the New Catalogus 
Catahgorum (Madras University) to the effect that the author of the 
commentary was "a brahmin of Parakroda family, student of Jye?tha- 
deva" (vol. VIII, p. 97). Actually, it is the teacher Jyesfhadeva who is 
the "brahmin of the Parakroda family" and not the student, about 
whom nothing is mentioned in the verse. 

Construing the passage more plausibly, others identify the author 
as a disciple of the Parakrofavcisa-dvijavara and hold that he was 
setting out in the commentary the Tantrasahgraha as was taught to him 
by his teacher. 2 It has to be noted, however, that the teacher-disciple 
relationship is no more than an inference and what is actually, referred 
to is only the 'well-stated exposition' {samirito yo'rthah) of the Parakroda 
brahmin, which, it will be shown below, is the Malayalam work 
Ttuktibhasa (see § 6.4, pp. xliv-v). 



1. Cf : Ulloor S. Parameswara Aiyar, Kerala Sahitya Char it- 
ram, vol. II, (Kerala University, Trivandrum, 1954), p. 120 ; Vafakkum- 
kur Rajaraja Varma, Keraliya Samskrta Sahitya Charitram, vol. II, 
(Mangalodayam, Trichur, 1947), p. 498. This view is followed by 
Suranad Kunjan Pillai, TSS edn. of Tantrasahgraha, Introduction, 
P- ii ; E. Eswaran Nampoothiri, Sanskrit literature of Kerala, (Trivan- 
drum, 1972), p. 156 ; and S. Venkitasubramonia Iyer, Kerala Sanskrit 
literature : A bibliography, (Kerala University, Trivandrum, 1976), 
p. 246. 

2. See K.K. Raja, 'One of the commentators of Tantrasahgraha 
seems to have been a disciple of JyestMdeva; for he says that he learnt 
p * deas oft Q3 text with ths help of a Brahmin of Parakroda. 

arakroda can be the Sanskritized form of Parannottu, which is the 
muy name of Jyesjhadeva." 'Astronomy and mathematics in Kerala', 
nJ a l h J ary Bulletin > 27 (1963) 158. See also K.V. Sarma, A history of 
Kerala sc hool of Hindu astronomy, (Hoshiarpur, 1972), pp. 60-61. 
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A more serious misconception is about the extent of the Tantra- 
saiigraha. In the edition of YuktibhasS, mentioned above, the editors, viz, 
the late Rama Varma Maru Thampuran and A.R. Akhileswara Iyer 
have, in their Notes added to that edition, cited verses from the TS and 
the verse commentary of TS giving the common subscription Tantrasahg^ 
raha, to both, without distinguishing between the two and without giving 
any reference to the chapter and verse numbers of these citations. 1 

The source of this non-distinction is, in fact, to be traced to the 
"Tantrasangraha-vyakhya— A transcript in the keeping of Rama Varma 
(Maru) Thampuran of a manuscript in the De§amangalattu Mana" 2 
(apparently a sister-transcript prepared from the Desamangalam palm- 
leaf original of the Madras transcript, No. R. 2505, used as Ms. A in the 
present edition), for, the said transcript was made use of by the editors 
of Yukiibhasa for writing their Notes in which they have quoted the 
commentarial verses without distinguishing these verses from the textual 
verses of the TS. This undifferentiated citation has made later scholars 
to consider the commentarial verses quoted in this manner as genuine 
textual verses. Since these verses were not to be found in the available 
text of the TS, they commenced to hazard even the possibility of a 
longer version of the TS which they thought might have contained those 
verses. Thus, T.A. Saraswati observes that "the Tantrasangraha, 
published by the Trivandrum University (sic) seems to contain one 
part only of the Text. The editors of the Yuktibhasn had access to the 
complete Ms.'' 3 

The encrustation, over the years, of the feeling of such a 
possibility, coupled with the anonymity of the TS Com. and the imper- 



1. Pub. : Mangalodayam Press, Trichur, 1948. For such 
undistinguished citations, see pp. 113-14, 121, 134, 178, 190, 200, 203, 
206, 208, 219. 

2. This transcript was later borrowed by T.A. Saraswati from 
Maru Thampuran and used in the preparation of her Ph.D. dissertation 
entitled Geometry in ancient and medieval India, (Madras University, 
1964), and has been referred .to by her in the 'Bibliography' to her said 
dissertation. 

3. T.A. Saraswati, 'The development of mathematical series in 
India,' Bull, of the National Inst . of Science, (New Delhi), No. 21 (1962), 
p. 334, fn. 9. 



iNtROtJUdtlCN 



xti 



feet interpretations to its colophonic verse, has resulted in the picturing 
of the textual situation of TS to be amorphous and highly unsettled. It 
has even been doubted whether the TS Commentary is a commentary on 
the TS, at all. 

The latest statement in the matter comes from T.S. Rajagopal 
and M.S. Rangachari who present all these points in a combined form. 
They observe : "Tantrasahgraha-vyakhya, by its very name, proclaims 
itself a commentary on Tantrasahgraha, a classic composed in A.D. 1500 
by the versatile savant Nilakanfha. However, some extant manuscripts 
of the latter work, notably those taken into account in preparing the 
printed edition of the work in the Trivandrum Sanskrit Series, lack the 
Sanskrit texts corresponding to the mathematical results given above in 
modern notation. The question thus arises as to whether there could 
have been a larger version of Tantrasahgraha containing these results, 
orally handed down in traditional fashion by successive teachers, to their 
pupils. A positive answer to this question seems to be warranted by 
two considerations : (i) Yuktibhasa by Jyesfhadeva (A.D. 1500-1610), a 
younger contemporary of Nilakantha, claims to expound the mathe- 
matical principles of Tantrasahgraha ... (ii) Tantrasahgraha-vyakhya, 
though an anonymous work, claims, at the end of every chapter, to have 
derived the material of that chapter from the teachings of a Brahmin 
of Parakroda, now identified with Jyestfiadeva, this material aiming at 
an elucidation of portions of Tantrasahgraha, since otherwise the work 
would not be a vyakhya in the sense intended/' 1 

Here is an anomalous situation which needs to be properly probed 
and the doubts cleared, if possible, once for all. With this objective in 
view, available data has been analysed and new information presented 
below, through which it is hoped to settle satisfactorily the problem of 
the text of the Tantrasahgraha, the TS Com. being a commentary on 
the TS, the source of the TS Com. and its purpose, identification of the 
author of the TS Com., his date and works and allied matters. 



1. T.S. Rajagopal and M.S. Rangachari, 'On an untapped source 
of medieval Keralite mathematics,' Souvenir of the 42nd Annual Con- 
ference of Indian Mathematical Society, Trivandrum, Dec. 1976, being the 
condensation of a detailed paper on the subject to be published in 
Archive for History of Exact Sciences, (West Germany). 

TS vi 
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6.3. The extent of Tantrasangraha 

The extent of the TS is suggested as a problem just on account 
of the non-distinguished citation of some verses of the TS and 
TS Com. in the modern Notes added to the edition of Yuktibhasa 
and not because of the said TS Com. verses being found in TS mss. or 
quoted as TS verses in early works. While this fact should by 
itself, indicate the fallibility of the suggestion, this occasion might, all 
the same, be taken advantage of to probe into the text tradition of TS 
and to show that in the astronomical tradition of Kerala, the TS is 
known only in its presently available form and in no other form. 

i. Manuscripts of Tantrasangraha 

The Tantrasangraha as edited in the present publication as also 
in the Trivandrum Sanskrit Series is divided into eight chapters, and 
contains 432 verses in all. Since the work had been popular and was 
accepted as an authority, a large number of manuscripts of the work 
exists, of which about fifty have been documented in the New Catalogus 
Catalogorum, (Madras University, vol. VIII, 1974, p. 97). One of these 
manuscripts, No. 475-E of the Kerala Univ. Or. Res. Inst, and Mss. 
Library, gives the date of its transcription through the chronogram sevyo 
dugdlmbdhitalpah, being Kali day 16,99,847, falling in the year A.D. 1551, 
and so this Ms. is almost contemporaneous with its author Nllakantfia 
Somayaji who passed away in about A.D. 1545. All the said documented 
manuscripts conform to the division and extent of the work as mentioned 
above. In several cases there are post-colophonic statements expressing 
the completeness of the work in eight chapters. In one such manuscript, 
dated M.E. 928 (A.D. 1753), being Ms. No. C. 224-C, deposited in the 
said Library, the total number of verses in the work is also stated to be 
432, which conforms to the presently available text. 

Cf. : %fa waftsaimt i a?aHiT$ am<*r: i aremtf 

ii. Quotations from Tantrasangraha 

Tantrasangraha having been held as an authority, its verses come 
in for citation in later texts. Among works in which such citations 
occur are the Laghuvivrti-s of Sankara on the TS (edn.: TSS 188) and on 
Pancabodha IV (Ms. : Ker. Uni. Mss. Lib., No. 411-A), the Malayalam 
Com. on Sankara's Karanasara (Ms. Kerala Uni., No. C. 173- A), the 
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YukHbhQsa, and Nilakantha's own Bhasya on the Aryabhattya, which 
was written by him subsequent to his Tantrasahgraha. All the TS 
citations herein are found in the present text of TS. It is also 
noteworthy that nons of the nine sets of verses cited by T.S. Rajagopal 
and M.S. Rangachari occur herein as quotations from the TS. 

iii. Evidence of expository texts 

Several commentaries on the Tantrasahgraha are known, including 
the Laghuvivrti, the TS Com. and two Malayalam commentaries re- 
presented by Mss. Nos. 697 (=T. 1251), L. 1343, 8358-E, 12663, 12674 
and T. 211-C of the Kerala Univ. Mss. Library. All these commen- 
taries conform to the available text of the TS. Moreover, the 
post-colophonic statements in some of these manuscripts indicate also 
the ending of the work with the eighth chapter. 1 

iv. Indication in the TS itself of its beginning and end 

The completeness of the TS in its present form is indicated in 
the text itself. Nilakantha commences the work, as mentioned earlier, 
with a formal invocation to his favourite deity God Visnu : 

| fawft Off^f spTcT ^2%5T ^^JT I 
The author ends the work with the benediction by the same diety : 

»fter: ^iw: fw %fcr sita^r tot vsm \ 

Not only this. Laghuvivrti, the commentary on TS, by a pupil of 
the author himself, specifies that the phrases he visno nihitam krtsnam and 
laksmisanihitadhyanaih, occurring, respectively, in the first and last lines 
of the work, signify in aksara-sahkhya the dates of the commencement 
and completion of theT5by Nilakantha, v/z., Kali days 16,80,548 and 
16,80,553, both falling in A.D. 1500. Thus, after explaining the literal 
sense of the first verse, he adds : 



1. See, in this connection, the post-colophonic statements 
samnptah grantha's cayam and samSptam cedam at the end of the 
manuscripts of Laghuvivrti used for the present edition (see below, 
P. 343), 
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< HWhlOlf^OTR: ,, ?^^f wfawfa | (TSS edn. s p. 2). 

Had there been any Second Part to the TS or any expanded version 
of the work, the author's own disciple could be expected to know the 
same and make at least a mention thereof in his commentary composed 
in A.D* 1556, a few years after the demise of the author. 

Under the circumstances set out above, it is impossible even to 
visualise the possibility of "a larger version of Tantrasahgraha . . . orally 
handed down in traditional fashion by successive teachers to their 
pupils,*' as proposed by Rajagopal and Rangachari, or to state that 
"the Tantrasahgraha published by the Trivandrum University seems to 
contain one part only of the Text," as stated by T\A. Saras wati* 

6.4. Yuktibhasa, TS and TS Com. 

In order to appreciate the real aim of the author of the TS Com., 
it is necessary to understand the exact relationship which it bears to 
the Malayalam work Yuktibha$Q '(Mathematical) Rationale (ex- 
plained in the Malayalam) language*, and also the purpose for which the 
latter work had been composed by Jyesjhadeva (A.D. 1500-1610), a 
nampntiri brahmin of the Parakroda family (Parannoftu namputiri in 
Malayalam)* 1 In the work he refers to Nllakaptha, the author of 
Tantrasahgraha and other works, as 2carya (Teacher) 2 and specifies at 
the beginning of the work his objective in composing it, in the words : 

u avite nate Tantrasahgrahatte anusariccuninnu grahagatiyihkal 
upayogamulla ganitahhale muzhuvane colluvan tutahhunnetattu nate 



1 ♦ Manuscripts of Yuktibhs$a f of which a large number have been 
known and catalogued under different titles such as Ganitanyayasahgra- 
ha, Ganitayuktibheisa, Tantranyayadidhiti and Yuktibhasa, do not mention 
the name of its author. For his identification from external sources 
and collection of biographical details, see K.V. Sarma, 'Jyesfhadeva 
and his identification as the author of Yuktibhasa\ Adyar Library 
Bulletin, 22 (1958) 35-40. 

2. C/, for instance : iprakHratte untu colllttu Siddhantar 
darpanattil Acaryan : "antyadyujyegtabhakrantyoh" etc. {Siddhantar 
darpana, verse 28 b. (Section on Apamadyujyanirapaga, p, 64 of my 
press copy)* 
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sSmMyaganitahhalayirikkunna sankalitadipartkarmaMale-c-coUurmli" 
(Edn„ p. 1). 

'Now, commencing to expound, in full, the calculations that are 
useful in computing the planetary movements in accordance with (the 
enunciations in) the Tantrasangraha, (I am) stating first addition and 
other logistics which form the general mathematical operations/ 

It has to be noted here that the Yuktibhasa does not claim to be 
a 'commentary 1 on the TS* On the other hand, its aim is to provide 
the basic equipment needed by one who desires to study the computation 
of planetary movements as depicted in the Tantrasangraha. This purpose 
it serves by positing the basic concepts and theories of mathematics 
and astronomy, stating the definitions, and setting out the methodologies 
and their rationales. Again, the Yuktibhasa being an independent 
work with a different objective, it cannot and does not deal with all 
topics dealt with in the TS. While the First Part of Yuktibhasa, 
which, as noted earlier, has been edited in an exemplary manner with 
highly elucidative Notes by Rama Varma Maru Thampuran and 
Akhileswara Iyer, concerns itself with mathematical preliminaries, 
it is the Second Part of the work which deals with astronomy proper. 1 
Since the arrangement in both the works is according to subjects, 
there is a common sequence of the main subjects dealt with but not, 
always, of the topics treated. 

The aim of the TS Com., as could be gathered from its way of 
exposition, seems to be threefold: (1) To present in lucid Sanskrit 
verse the mathematical and astronomical material presented in the 
Malayalam language in the Yuktibhasa, in pursuance of which a number 
of prose passages in the Yuktibhasa have been adapted into Sanskrit 
verse in the TS Com, ; 2 (2) to supplement it with additional material of 



1. A highly imperfect and erratic edition of the entire work 
Pts. I and II), is available under the title Ganita-Yuktibha$a 

{Madras Govt. Or. Mss. Series, No. 32, Madras, 1953)- In view 
°f the importance of Part II of the work, a critical edition thereof with 
Notes is under preparation by the present editor. 

2. A detailed comparative study of the Yuktibhasa with the 
Com. has been undertaken by the present writer. The said study 
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his own ; and (3) Rearrange and present, according to the sequence of 
the verses of the TS, the material found distributed in the YuktibhUsa. 

By means of (1) above, the TS Commentator is justified in his 
description of the work as ParakrodSvasa-dvijavarasammto yd'rthah, 
'the exposition that has been well stated (in the Yuktibhasa) by the 
brahmin of the Parakroda house*. His justification in mentioning the 
work as his own, (c/., may a kathitah), lies in the fact that by means of 
(2) he makes substantial contribution of his own by supplying missing 
links and offering explanations of his own. 

Its being a commentary on the is substantiated by the fact 
that in this work each verse or group of verses of the TS is introduced 
in regular sequential order by means of its 'beginning words' (pratika-s) 
and under the same is given, at times, its regular commentary but 
generally all that is needed to understand the passage from funda- 
mentals. What is particularly instructive in the TS Com. is that 
the logical exposition of the theory and rationale of a single item often 
extends over several pages. 

6.5. TS Com. is a Com. on the TS 

It is suggested by Rajagopal and Rangachari that the TS Com. 
is a Com. on the TS rather by proxy than directly, when they say : 



is expected to explain fully the relationship between the two works, 
besides throwing welcome light on contemporary astronomical concepts 
and practices in the land. 

An anonymous rendering in Sanskrit prose of Yuktibhasa, 
under the name Ganita-Yuktibhasa, is available in the Govt. Or. Mss. 
Library, Madras, R. No. 4382, being a paper transcript prepared from 
a palmleaf original in the Chirakkal Palace, Chirakkal, (N.Kerala). 

The present writer had presumed that this rendering "is also, in 
all probability, his (Jyesthadeva's) work." (Hist, of the Kerala school of 
Hindu astronomy, op. cit., p. 60;. But a close examination of the work 
has now revealed that this is a not-so-reliable attempt at literally 
translating the Yuktibhasa by some later scholar who was neither well 
versed in Sanskrit nor properly equipped in the subject. 

The original Malayalam manuscript from which the rendering had 
been made, too, should have had some gaps and other imperfections as 
can be inferred from the lapses which occur in the rendering. 
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ffantrasahgraha-vyakhya, though an anonymous work, claims at the 
end of every chapter, to have derived the material of that chapter 
from the teachings of a Brahmin of Parakrocja, now identified with 
Jyest-hadeva, this material aiming at an elucidation of portions of 
Tantrasahgraha, since otherwise the work would not be a vytkhyH in 
the sense intended." 1 It should, however, be clear from the delineation 
above of its nature and its relationship with the Yuktibhasa and the 
TS, that the author is fully justified in designating it as a vyakhya 
on the TS. Moreover, a close examination of the TS Com. will reveal 
numerous instances of word by word commentary of the TS verses 
or of key words thereof, and also the incorporation of textual lines 
in an explanatory manner, so as to leave no doubt about the TS Com. 
being a direct commentary of the TS, 

6 6. Name of the TS Com. : Yuktidipika 

In yet another place, the author again calls the work a vyTlkhya, 
and also supplies the welcome information regarding its name as 
Yuktidipika, 'Lamp of (astronomical) rationale'. Thus, in another work 
of his, Laghuvivrti, the 'concise commentary* on the Tantrasahgraha, 2 
after giving the meaning of the verses VII. 4-6, the commentator adds : 

'Here, whatever has to be said about the nature of the celestial 
latitude (viksepa), that has been stated by me in great detail 
{prapancitam) in the Yuktidipika, a commentary on this very work 
{Tantrasahgraha). It has, therefore, to be learnt from that (detailed 
commentary) itself.' 

7. IDENTIFICATION OF THE COMMENTATOR ^ANKARA 

7.1. Relationship of TS Com. with Kriyakramakan 

It is noteworthy that more than four hundred verses of the TS 
Com. in verse edited here occur in parallel contexts also in the 



1» See, 'On an untapped source of medieval Keralite mathe- 
matics *» quoted earlier, p. xli. 

th 7 2 " F ° r the identification of tne authorship of the 7*5 Com. and 
e Laghu, and the chronological precedence of the former to the latter 
below, § 8. 1-2, pp. I-Ivi. 
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Kriyakramakart, which is an extensive and elucidative commentary 
on the Lildvatt of Bhaskara II, 1 as shown in the following Table. 



7.2. Correspondence of verses in TS. Com. and Kriyakramakari 



Subject i .0. 


Com, verses 


Kriyakramakari No. of verses 


Gunakarma 


L 259- 92 


i"Jt vPP* 10 




Bhagaharava-vasana 


„ 293- 9o 


1-6 ( „ 22) 


O 


Vargakarma-vasana 


„ 299-372 


1 HA f Ofl 

1-74 ( ; , 29-36) 


n a 
74 


Vargamnla-vasana 


„ 373- 84 


2 T -31 43-44) 


1 


Vargamula-karma-vasana 


„ 385- 97 


on / a a i\ 

8-20 („ 42-43) 


13 


VargamUl a karma 


„ 398-400 


t rc / A\ A*W 

1 if. ( M 41-42) 



z 


Dasavidhayah 


„ 403- 16 


Mis. verses („ 109 ff.) 




Bhagajati-vasann 


„ 417- 29 


1-13 („ 64-65) 


13 


Prabhagajati-vasana 


„ 430- 38 


1- 8 ( ?> 68) 


Q 
O 


Bhag&nubandha- 








Bhagapavaha-vasana 


„ 439- 58 






Bhinnagu?tana-vasana 


„ 459- 71 


1-13 („ 79-80) 


13 


Bhinnabhagahara-vasann 


„ 472- 86 


1-16 („ 82-83) 


16 


Bhinnavarga-ghana-vasana 


„ 487- 94 


1-8 („ 86) 


8 


Bhaganubandha-vasana 


„ 495- 99 


1-5 („ 89) 


4 


Trairasika 


„ 500 ff. 


1 ff. („ 204-9) 


27 


JyacSpanayana 


II. 461- 79 


82-101 („ 358-60) 


20 


Tryairak$etranyaya 


„ 5?4- 31 


1-8 („ 317) 


8 


Vrttagatacaturaira 


„ 536-616 


1-81 („ 351-58) 


81 


Do. Do. 


„ 647- 48 


1 5 5 („ 351, 352) 


2 


Golaprsthanayana 


„ 752- 94 


1-44 („ 395-99) 


44 




Total 




414 



7,3, Chronological priority of the TS Commentary to Kriya. 

While, in the Kriyakromakart, the verses setting out the rationale 
of the respective topics are just tacked on to the commentary on the 



1, Cr. ed. with Introduction and Appendices by K.V* Sarma, 
V.V.R. Institute, Hoshiarpur, 1975. 
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relevant karikas of the Lilnwtt, in the TS Commentary, these verses are, 
at times, suitably introduced. Cf. : 

Ch. II, Com. verse 209 (p. 22) 

Ch. II, Com. verse 750 (p. 146) 

Since the rationale expounded in the TS. Com. often takes 
the form of a logical dialogue, link words are occasionally inter- 
posed between groups of verses giving the different views. Cf„ ?T?*Tcr 
(p. 9), mr (p. 54), fa^r (p. 11) *nr: (p. 164) etc., which give the work 
the impression of an organic whole. 

While the verses in the TS Com, depict the rationale both of 
mathematics and astronomy, the verses in the Kriya., in consonance with 
the contents of the Ltlavati, are concerned only with mathematics. The 
above considerations point to the chronological priority of the TS Com. 
and suggest that the common verses have been adapted in the Kriya. from 
the TS Com. 

7.4. Common authorship of the two works 

The common verses in the two commentaries are mostly identical, 
but, when the context requires, additions, deletions or re-arrangements 
are effected with such freedom and dexterity as becomes natural to a 
common author of the two works and not to one who quotes from 
another. This suggestion of the identification of the authorship of 
the two commentaries is buttressed by the numerous other verses on 
other subjects couched in the same diction, occurring exclusively in one 
or the other of the two works. 1 

7.5. Identification of the author as Sankara 

The four available manuscripts of the TS Commentary, all of 
of which are incomplete, not extending beyond ch. IV of the TS, do not 



1. For close similarities in language and sense in passages in 
the two works, see below, § 8.1.1. i-v, pp. li-Ivi. 
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make any mention of its author; However, the author of the Kriya* 
kramakart, a work which, too, has been left unfinished, is known to be 
an eminent mathematician named SaAkara. This is specifically stated by 
NarSyana who took up the task of completing the incomplete Kriya- 
kramakan. This supplementation commences with the following words : 

(Lilavati with Kriyakramakari, p. 391) 

The above statement identifies the author of the first and main 
part of the KriySkramakari (in which portion occur all the verses common 

with the IS Commentary) as Sankara of the Parasava community, 
(called Variyar in Malayalam), a functionary in the temple of 'Srl- 
hutasa', (being the Sanskritisation of the Malayalam place-name Tr-k- 
' kutaveli, near Ottappalamin north Kerala)* 1 

8. OTHER WORKS OF ^ANKARA 

8.1. Laghuvivrti, the concise com. on TS 

It is known from other sources that Sankara Variyar of Tr-k- 
kujaveli is the author also of Laghuvivrti, the 'concise commentary' on 
the Tantrasahgraha. Thus, three palmleaf manuscripts of the work, Nos. 
8351, 8906 and C. 524 of the Kerala University Oriental Res, Inst, and 
Mss. Library carry a post-colophonic statement in Malayalam, which 
reads : l vyakhyanam Trkkutaveli-c-Cahkara-Vdriyar otukkattu camaccatu. 
Azhvancerikku ventittu sukhame siksiccu camaccu ennu Parahhottu parannu 
kettu, 'This commentary was composed last by Sankara Variyar of 
Trkkutaveli, I have heard it said by Parannoftu that it was composed 
with great care for the sake of Azhvanceri'. The Tarannottu' 
referred to is, obviously, a senior contemporary astronomer, a namputiri 
brahmin of the ParaAnoftu family, Jye$thadeva by name and author of 
the astronomical work Yuktibha§a in Malay alam. a The 'Azhvanceri* 



1. For details about this identification, see the edn, of Kriy& 9 
Intro., pp. xvi-xviii. 

8. On this see, K V. Sarma, 'Jyes^hadeva and his identification 
as the author of Yukibha&\ Adyar Lib. Buh 9 22 (1958) 35*40. 
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mentioned must be a reference to the then head of the Azhvanceri 
Tamprakkal family, being the traditional head of the namputiri 
brahmins of Kerala and well-known patrons of scholarship. 

It has to be surmised, in the light of the above, that the three 
commentaries, viz., Kriyvkramakari on the Lilavati and the Laghuvivrti 
and the larger commentary in verse, both on the Tantrasahgraha, are of 
identical authorship, their common author being Sankara Variyar of the 
Trkkufaveli family. 

8.1.1. Similarities in the three works, TS Com., Kriya. and Laghu. 

Interestingly, an examination of the three commentaries referred 
to above reveals some characteristic similarities which go to substantiate 
the suggested identity of their authorship. 

U Invocatory verses 

At the beginning of the three works, TS Com., Laghuvivrti and 
Kriyukramakari, the author invokes his personal deities which are the 
same, viz., God Ganesa and Goddess Sarasvati, and uses expressions 
closely resembling each other. 

TS Commentary 

Ganesa : ^aTT^tft srnat *rc<wr: * foairm \ 

wr5TH5R^5Rnr?TWfT?T^^: U (Intro, to ch. I) 

Sarasvati : *TO*m*fa3g*?w«ra*Pircra3T fa^si^ta I 

?ftf?tSia^S^ri fasftafi TOcflf V* II (Intro, to ch. I) 

*^§?SRS|?R STS^Hlf m **nfa ll (Intro, to ch. II) 

«<rcTO5T«naf HT^cif at TOWTfa >l (Intro, to ch. Ill) 
qfo g yww ffi r WX^ft cIT WJJTfa t| (Intro, to ch. IV) 

Laghuvivrti 

Ganesa : Sc^^sfa^fa*^ V7J\ I 

tRVWTOgfr Sr fassng e^ra^r n (TSS edn., p. 1) 



Hi 
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Sarasvatl : n?ssmn!i *rora I 



wt ^n ^^t^t^ y ^ %*lf fwwtor n {TSS edn., p. 1) 



Kriyakramakari 



faro nwq^% sm»*mfa^faf5'f«it 

fa^W*sn?!3?flrafT?f n& lairer II (Edn., p. 1) 

sft qw w ffM htoOt ftnwt: 3**1^1 *Tf?i 
STc^^foesiSPra 3t*rat ^nm^rrt h (Edn., p. l) 



Sarasvatl : 3i«]J-^uilcMtlWwTdfaHtfrtHi: qf>#^ ffifcffT: 



The following expressions which are either identical or closely 
similar in form and meaning, relating to the two deities, leave no 
doubt about their common authorship : 



«Fl g?gm^T«PgfM H»W4di ^RRcff rTUT II (Edn., p. 2) 



Ganeha \ 



(T5 Com.) 
(l&7>3.) 



(TS Com.) 

(Kriya.) 

(Kriya.) 

(Laghu.) 

(Kriya) 



(Laghuvivrti) 



2. (prc*nflrcft 3t*t?tt 



feitcqfa etc. 



3. <TT* 



4. HT"WT: 



(TS Com.) 
(KriyQ.) 
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Sarasvati : 



1. 




(TS Com.) 






(Kriya.) 


+*• 


fijST3F§M 


(TS Com., ch. I) 






(Laghu) 






(TS Com., ch. II) 






(TS Com. ch. Ill) 


% 

j* 




(TS Com., ch. II) 






( » in) 






(£flg/lM.) 






(tfriyfl.) 






(TS Cow., ch. IV) 


A 


fajj>-lljt 


/ TS! Cnm \ 






(Kriya.) 


5. 




(TS Corn., ch* I) 




••• «nraf at 


(Kriya.) 




srn^f tit ?nronfa 


(TS Com. ch. IV) 






(Laghu.) 






(TS Corn., ch. Ill) 




arssraf m ?**nfa tot 


( - 1 



ii. Similar Introductions 

The introductory verses of the three works bear close similarity. 
While the former half of an introductory verse of the Kriyakramakarl 
is identical with that in Laghuvivrti, the phraseology of the latter half is 
identical with the corresponding portion in the introductory verse of 
the TS Com. Cf. : 

wrest faromnrff Twfa sifcn- 

im: qpj fa^ «l «Mfiwt f^ms U (Kriya., Intro, verse 4) 
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(Laghu., Intro, verse 3) 



( TS Com. t Intro, verse 3) 



iii. Characteristic colophons 

The colophons occurring at the close of the several chapters in 
the TS Com. and Laghu, are all couched in verse form, which itself 
is an uncommon feature, in the very same metre. Moreover, the final 
quarters of these concluding verses are surprisingly similar. Compare, 
for instance, the concluding padas in the works as given below : 



The closeness of the passages indicates the same individualistic 
way of wording the idea. 

iv. Individualistic expressions 

Among characteristic expressions amounting to mannerisms in the 
three commentaries might be mentioned the words savistaram, spastataram 
and vistaratah which occur frequently. Cf. : 



T^qT^sftTfTflc^T sitel sfosTi? I (TS. Com., p. 78) 
^TTsgm^fasfarTwrre sfa??TC*T I (TS Com., p. 146) 
sptf^taf *q>sfafafac«r sfto sfsrcaT* I (TS Com., 186) 
^prt^ fafrer: srsftrcm I (Laghu., TSS edn., p. 47) 
^«ftsrfa<Tif *1<S33T Soften? I (Laghu., below, p. 311) 
5ZT^TT5T?^t fa?BTcr: sr*r*TcOT I (Laghu., below, p. 320) 
?^*T^n?f Wf&fi sreftRtH i (Laghu., below, p. 326) 
ifoRT foETCS: sreftlcMl I (KriyS., p. 277) 



TS Com. 



Laghu. 



Ch. I. gqtaort nni *jf*ra*r i 
„ II. sfttshsm* feffftsijET i 
„ III sftaftswnit qfifc w. i 
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w TS Com. and Laghu. comments compared 

V f 

Notwithstanding the difference in approach between the TS Com. 
and Laghu., which preclude repetitive exposition, close verbal similarity 
can be detected at places. The commentary on the very first verse of the 
Tantrasangraha is an illustration in point : 

Text : I fasift frfp f^f 5T*RT WW I 

stffaTi SJjffitf ?TR> fTRTq<JTFT ^ H (TS I. l) 

On this TS Com., comments : 

^fo^mf n«rr wfei ^ntqgifan; \ 

sjftfsrearej *w\Tmi cr?*r star w^ifarer: h * n 

(See below, pp. 1-2) 

The close verbal parallelism to the above passage borne by the 
Laghuvivrti would be apparent from an examination of the following 
extract from that commentary : 

TCTfacmra ^it stir tmw&fisem i 

rSS edn., pp. 1-2) 

It may be noted that the words set in black type in the extracts 
from the two commentaries are either identical or convey the 
same sense. 

t In pursuance of its set purpose (vide Intro, verse 3) to compose a 
concise' (laghu) commentary (v/vf/i) 'confined to spell out briefly the 
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methods of computation enunciated in the Tantrasangraha' (Tantra* 
sahgrahasya kriyakalapam kramena sangrhya), the Laghuvivrti is necessarily 
brief and matter of fact. Still, in an instance or two (see pp. 23, 69 of 
the TSS edn.), it exhibits the flair for the elegant and elaborate versi- 
fication of astronomical phenomena that characterises the entire length 
of the TS Commentary. 

8.1.2. TS Commentary earlier to the Laghuvivrti 

In this context, it is worth noting that the Laghuvivrti itself states 
that its author had composed earlier an elaborate commentary on the 
Tantrasangraha. Cf. : 

awmf ^ ftrafa firffcrerfa *F«*fta ll (Ch. I, Intro, verse 3) 

'The collocation of planetary computations contained in the 
Tantrasangraha — of that, I am (again) writing, in concise form 
(laghvim), still another commentary (aparSm ca vivrtim).' 

The extensive commentary in verse edited here answers fully for 
the larger commentary implied in the above citation, 

8.1.3. The Lagho. author quotes TS Com. as his own work 

Clinching evidence for the identity of the authorship of Laghu. 
and TS Com. comes from the Laghu. itself, when its author quotes 
lines from the TS Com. as his own earlier composition. Thus, con- 
cluding his comments on TS I. 16, he says : ?ra vf R&TTOff 

aero ftrwi sfafsfa i •*• agw 

amti tTOSPfalTOfaraftfy 1 1 (TSS. edn. of TS, p. 23) 

These lines occur in the TS Com., in the same context, as 
verses II. 799b-801a (see below, pp. 150-51), thereby conclusively 
establishing the identity of the authorship of the two commentaries. 

8.1.4. Laghu. a complement to TS Com. 

It would be necessary, here, to make clear a point which has 
only been hinted at earlier, viz., that the Laghu. forms a complement 
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to the TS Com. While the TS Com. explains elaborately the mathe- 
matical and astronomical rationales involved in the TS, the Laghu. is 
primarily concerned with a statement of the collocation of calculations 
(kriya-kalapa) enunciated in the TS verses. And, when needed, the 
larger commentary is called attention to in the smaller commentary. 
Cf., the passage quoted earlier : ara fa^qf^ SjfcT TO«f 33 *tf * 

qgwwntf gfaCHwrot srcfc^PT *fo wwi** i (See below, 

p. 322). 

This method of exposition seems to be a characteristic of the 
author, for it is found also in his commentary Kriyakramakart on the 
IAlnvaii. The only difference in that work is that both the items, v/z„ 
the terse, matter of fact prose meaning and the poetic elaboration of the 
rationale are given in the same volume, one following the other. 

8.1.5. ^riyakalapa' : An expression wrongly interpreted 

The concise commentary Laghuvivfti has, at the close of its several 
chapters, a common verse which reads as follows : 

'Of the commentary of Tantrasangraha wherein its collocation of 
calculations (kriyakalapa) has been duly and concisely explained, the 
first chapter has ended.' 1 

The expression Kriyakalapa had been interpreted previously to 
mean the larger commentary implied in the introductory verse cited 
above. 2 The occurrence of a catalogue entry in the Kerala University 



1. In the concluding commentarial verses of the other chapters, 
while the first three quarters of the verse are retained as such, the last 
quarter has been re- worded to suit the metre. Cf. : 

Ch. II : yiffcarpft faefWtagft I Ch. Ill : ^svqTq^sWtagft I 
Ch. IV : ^iftsssns^rgsffs^ » Ch. V : S°ffs^r qs^iftsHrnr: , ch. VI : 
"^s^tpt: sr^wffajrT I Ch. VII : ynTsj£T $ra*?ts«TPT: I Ch. VII : ytff- 

2. See K.V. Sarma, A Bibliography of Kerala and Kerala-based 
astronomy and astrology, (Hoshiarpur, 1972), p. 46 ; Edn. of Ulnvati 
with Kriyakramakan, op.cit., Intro., p. xix. 

TS Yiu 
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Oriental Res. Institute and Mss* Library as Tantrasahgraha-(yyakhya) 
Kriyakalapah (Ms. No. L, 1329-A, Alphabetical List of Sfct. Mss. 9 
vol. II, p. 17) had created this impression. However, further investi- 
gations have shown that the commentary contained in the said 
manuscript is only the Laghuvivrti, to which the name Kriyakalapa has 
been wrongly given there. 1 The same wrong ascription of the name is 
found also in the Ms. A used for the critical edition of Laghuvivfti in 
the present publication. In this old palmleaf ms M the owner's name, 
given in Malayalam, reads : Varanasiye Kriyakalapam Tanirasahgraha- 
vyakhyanam\ 'The Kriyakalapam : Tantrasahgraha-commmteLty belonging 
to the (the family of) VSranasi/ 

Equally erroneous is the interpretation 'astronomical portion' 
given to the expression kriyakalapa by M. Winternitz, who describes 
a complete manuscript of 'Tantrasahgraha with the commentary 
Laghuvivrti\ deposited in the Royal Asiatic Society, London, thus : 
"The Kriyakalapa ('astronomical portion*) of the Tantrasahgraha, in 8 
adhyayas with a commentary/' 2 The mention of the work in Kerala 
Sanskrit literature : A bibliography by S. V. Iyer, (Trivandrum, 1976, 
p. 247) under the title "Tantrasahgraha Kriyakalapa-vyakhya, Anon,, 
RAS, London," is obviously based on this ms, and, so, is incorrect. 

Obviously, the quaintness of the expression Kriyakalapa and the 
occurrence of the word sangfhya in the colophonic verses in the Laghu. 
have given rise to the above interpretations* The fact is that the 
expression Tantrasahgraha-kriyakalapam found in the said colophonic 
verse at the close of the different chapters of Laghuvivrti, has only its 
literal meaning, viz,, 'the collocation of computations of the Tantra- 
sahgraha' and does not refer to any commentary on the work nor to any 



1. It may be noted, in this connection, that the initial part of 
the said manuscript has been lost and that it begins with the words : 
tatra tavat kalySder arabhya yatan abdan dvlida'sabhir nihatya, etc. ; this 
passage occurs in the Laghuvivrti, on TS L 23-26 (TSS 188, p. 9). Also, 
the extent of this ms. is only 2000 granthas, while that of the LaghuvivjtU 
is 2500 granthas. 

2. Ms* 134, described in A catalogue of South Indian manuscripts 
(especially those of the Whish collection) belonging to the Royal Asiatic 
Society of Great Britain and Ireland, compiled by M. Winternitz,, London, 
1902, p. 190. 
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part of that work. The larger commentary implied in the introductory 
verse is to be identified with TS Com. Yuktidipika referred to by 
Sankara himself in the Laghu. on TS. VII. 4-6 (p. 322 below). 

8.2. Paficabodha.vyakhya 

Two manuscripts of Sankara's Kriyakramakari, one of them being 
Ms. No. R. 2754 (a) of the Madras Govt. Or. Mss. Library, and the 
other with the present editor, contain, in continuation thereof, an 
incomplete commentary on Pancabodha IV, an anonymous work on 
astronomy of the Karana type, divided into five sections devoted to 
Vyatipdta, Grahana, Srhgonnati, Chaya and Mau4hya. This commentary, 
also called Laghuvivrti, commences with invocatory verses which closely 
resemble the invocatary verses in the Kriya., Laghu. and Yukti. Cf* : 

?m srcrrsTcr <f ^ asr n R n 

nc5rcn*T?$ irefta?* *?stsfq craft to i 
at trr&gtropiff Nf u 3 n 

water: faf%*R*rcTT ^TT^: gsrfa: 

It is remarkable that the invocatory verse 3, above, is identical 
with the second introductory verse of Laghu* and that verse 5 closely 
resembles the parallel verses in the Kriya. and Laghu. The several 
°ther expressions that bear similarity in form or sense with Yuktu, Kriya. 
and Laghu. have been set off in bold type. 

Two complete manuscripts of the work are known, being Mss. 
No. 411-A and T. 1184 of. the Kerala University Or, Mss. Libraiy. 
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Neither of them contains any indication of the name of the author, 
though his teacher and the Kali date of the completion of the work are 
mentioned. Cf. : sfe ^TO^-^WT^sm^f^^ q^taron* ^w. 

16,91,302 

sin^if qs^rsftsrer far fa*s§ h 

The commentary is explicit and elaborate, several points being 
logically argued as in the TS Com. Yuktidlpika. Citations to sub- 
stantiate statements are given from several authorities including the 
Laghubhaskanya and Mahabhaskafiya of Bhaskara I, Siddhantasekhara 
of Sripati, Laghumunasa of Munjala and the Siddhantadarpaqa of 
Nilakantha. The Tantrasahgraha is quoted extensively. A large 
number of citations are made anonymously and some are introduced 
with the expression taduktam amunaiva anyatra, referring to other works 
of the author of Pancabodha IV. Some of the topics are summed up 
through verses, apparently, composed by the commentator himself and 
reminiscent of similar summing up in his Kriyakramakari and TS Com. 
Yuktidipikn. 

8.3. Karanasara 

An original work which has to be ascribed to Sankara on the 
basis of a closely parallel invocatory verse and other conside- 
rations is the astronomical manual Karanasara. In four chapters, 
this work enunciates simplified methods for the several day to day 
astronomical computations. 1 The work begins thus : 

siirfo m!**rr*»itsi'ff^sainfa'f: < 

The author, next names his teacher Nilakantha and his grand- 
teacher Damodara and the object of his work : 



1. Mss : Kerala Univ. Mss. Lib., Nos. C. 8-A, C. 173-F, 
C. 173-K. 
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The date of composition of the work can be inferred to be 
about A.D. 1554 from the epoch adopted by the author for commencing 
computations, viz., anUnajnanasadhya (Kali day 17,00,000) which falls 
in that year. 

A detailed commentary on the work in Malayalam is knowm 1 
This commentary calls itself Bhasavivaranam and quotes from several 
works, especially the Tantrasahgraha of Nilakantha. A post-colophonic 
verse carries a name Sankara who, from the context, is more likely to 
be the scribe of the manuscript than the author of the commentary. 
C/. : 5ffr **»rore**i *nnfore«r *§«ifssiira: n 

- arrears ^Nftri iftaftfgftror: t 

8.4. Chronology of Sankara's works 

It is possible to fix, from the information collected above, the 
chronological sequence of the known works of Sankara. His Panca- 
bodha-vyakhya gives, as noticed earlier, the date of its completion 
through the Kali date pmjnalokoddhrtam yatnat (16,91,302), which falls 
in A.D. 1529 ( see above, p. lx ). The Kriyakramakari illustrates 
the calculation of Kali days through a problem which gives the answer 
as a past Kali day 16,92,972, which falls in A.D. 1534. The nature of 
this problem would seem to indicate that this is a known past but 
contemporary date. This would mean that the work was written later 
but not much later than this date. Since the Kriya. incorporates 
more than 400 verses from the TS Com. (Yuktidipika) , the date of 
composition of the latter work should, obviously, precede that of the 
latter. The date of the Karanasara has to be later than the epoch 
it uses to commence calculations, viz., Kali day aiunajnanasSdhya 



1. Mss. Kerala Univ. Mss. Lib. Nos. C, 8-B, C. 173-J, TM. 

1042. 
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(17,00,000), which falls in A. D.1554. The Laghuvivrti on the Tantra- 
sahgraha has been mentioned in a post-colophonic statement in some of 
its manuscripts as the work that Sankara composed last (see above, p. 1). 
Elsewhere, the work has been stated to have been composed in about 
M.E. 731 (A.D. 1556). 1 

9. S ANKARA, THE COMMENTATOR 

1* Personal details 

Since Sankara is rather reticent about giving his biographical 
details, such information has to be extracted from other sources. As 
stated earlier, Sankara had left his Kriyakramakari unfinished and the 
completion thereof was undertaken by a younger contemporary, 
Narayanan Nampmiri of the Mahisamangalam family. Introducing his 
supplement, NSrSyana says : 

(Ulavati with Kriyakramakari, op.cit., p. 391) 

This (work, viz., Lilavati) has been commented thus far by 
Sankara-Parasava, the foremost among astronomers, who was a 
functionary of the temple SrI-hutasa by name. On account of his 
multifarious activities, his application in the matter came to an end. At 
his death, (the supplementation of) the commentary was somehow 
commenced by me, aged eighteen, son of Sankara, 2 Narayana by name, 
a brahmin of the village Puruvana and house-name Mahisamangala, on 
the entreaty of pupils and at the command of my father.' 



1. See Ulloor, Kerala Sahitya Charitram, Vol. II, (Trivandrum, 
1954), p. 120. The source of the information is not indicated, but 
it is likely to be correct. 

2. This namesake of our author was the renowned contemporary 
astronomer Sankaran NampDtiri of the Mahisamanagalam family (A.D. 
1494-1573), on whom see K.V. Sarma, Hist, of the Kerala school of 
Hindu astronomy, op.cit,, pp. 62-64, 
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The post-colophonic statement in M alayalam to certain manu- 

r 

scripts of the Laghuvivrti of SaAkara or Tantrasangraha reads : 

(Mss. Kerala Uni. Mss. Lib., Nos. 8351, 8906, C. 524) 

'This commentary was composed last by Trkkutaveli-c-CanksLrz- 
Variyar.' 

It is well known that pUrasava is the Sanskrit term used to 
denote the sub-sect of external functionaries of Keralite temples called 
Variyar in the local language. It has also been shown that Sri-hutdsa 
('Sri- fire') is the Sanskrtised form of the place-name Tr-k-kujaveli 
denoting the temple-town of Trkkotfri near Ottappalam in Malabar. 1 

Piecing together the said bits of information we learn that the 
commentator was named Sankara, belonged to the Hindu sub-sect 
Variyar, and was an external functionary at the temple of Trkkotfri in 
Malabar (Kerala). Enquiries made by the present editor have revealed 
that the presiding deity at Trkkotlri is God Siva with, Ganesa and 
Sarasvati as secondary deities, and that attached to that temple there is 
even today a Variyar family called Trkkotlri-variyam, though scholarship 
in the family is much in the wane. 

9.2. Sankara's teachers and promoters 

1. Nilakantha (A.D. 1444-1545) and Damodara (c. 1410-1520) 

The prime preceptor of Sankara is obviously Nilakantha, author 
of TS and other works, whom he refers to as sarva-vid 'kriower of all 
(sastras)' in the introductory verses to the Kriya. and the Laghu. Cf. : 

In the Karanasara, besides the teacher Nilakantha, his father 
Damodara, is referred to as Sankara's grand-teacher. Cf. : 



1. See LMSvati with KriySkramakari, op.cii., Introduction 

P. xvii. 
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In the Yuktidipika, 6ankara cites Nllakantha's Golasara as that of 
his own 'guru' (teacher). Cf. : 

(Com. verse, II. 1010, p. 177) 

In the Laghu., Nilakantfia's works are frequently quoted and 
introduced sometimes with the term acaryena (TSS edn., p. 15) and 
sometimes without. Some of these quotations cannot be traced to the 
available works of Nilakantha, indicating the possibility of their being 
stray verses of Nilakantba or verses from his other works which are not 
now available. Passages from Nllakantha are profusely quoted, in a 
similar manner, also in the Pancabodha-vyakhya of Sankara. 

2. Narayana, the 'Azhvanceri TamprQkkat (A.D. 1435-1535) 

Another teacher of Sankara was NarSyana, a distinguished adhyan 
namputiri, of the Kausitaka-gotra, who was an Azhvanceri TamprSkkal, 
the religious head of the nampntiri brahmins of Kerala, with his seat 
at Azhvanceri in South Malabar, and having the title Netranarayana. To 
Sankara, NarSyana, besides being a teacher, was also a benefactor and 
patron. In the colophons to his Pancabodha-vyakhya, Sankara describes 
himself as a 'favourite disciple of the revered Narayana'. Cf : ffa 

Again, towards the beginning of the abovesaid work, Narayana 
is described as 'intent on benefitting the world, an erudite scholar and 
the abode of good qualities'. Cf. : 



1. The Malayalam com. on the Kamnasara specifies DSmodara 
as the paramaguru (grand-teacher). Cf : Mf ^ TT^T^f^ pfM** 
sniFFfcf^tK f^f^rsrf^r \ On Damodara, see K.V. Sarma, Hist, 
oj the Kerala school of Hindu astronomy, op.cit., pp. 54-55. 

2. This line occurs in the introductory verses also of the Kriys. 
and the Laghu. 
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NarSyana was an elder contemporary, friend and patron also of 
Nilakantha (1445-1545), author of TS and other works (see above, 
pp. xxvi-xxvii). Indeed, as already mentioned, Nilakantha wrote his 
Aryabhatiya-Bham at the instance of NarSyana. In this regard 
Nilakantha says : 

t(7mr% %*ifa?f ererecft: vftmvs tfofoftaivft snrwrrafci 

«rrc*m ara^Nra fa&ft i {TSS, 101, p. 113) ; tfti sr^ 

wrfm *a*n?ta feafa foRta wWterfiRT «n^i *Tfam i — afw| 

Strict 3*f: '"' miWHTOWp (TSS, 101,p. 156). 

These statements necessarily mean that the Narayana and Nila- 
kantha had found a common interest in astronomy in which discipline 
they held fruitful discussions. One of the results of these discussions 
was the Aryctbhatiya-Bha$ya t though Nilakantha actually commenced 
writing the Bhn§ya only after the demise of Narayana. To have been 
the teacher and patron both of Nilakantha (1444-1545) and of Sankara 
(1500-60), Narayana should have lived to a grand old age, from about 
A.D. 1435 to 1535. 1 

3. Jyetfhadeva (A.D. 1500-1610) 

As noted earlier, in the concluding verses of the different chapters 
of his TS Com., Sankara states that he had presented in the preceding 
verses the matters set out by a 'brahmin of the Parakrocja family.' Cf. t 
for instance : 



1. A post-colophonic statement in Malay alam to certain manu- 
scripts of Sankara's Laghu. on TS says, as noted earlier, that that work 
'had been composed with care for the sake of Azhvancerr* (Azhan- 
cerikku veritittu sukhame Hktfccu camaccu) (see above, p. 1). While the 
expression AzhvSnceri naturally stands for Azhvdnceri Tampr&kkal, it 
need not necessarily stand for the elder Azhvanceri Tamprakkal, viz., 
Sankara's teacher Narayana, who, for reasons stated above, should have 
passed away by A.D. 1535, long before Sankara composed the Laghu. 
in about 1556. The 'AzhvaSceri' meant here should, therefore, be his 
successor who continued to extend to Sankara the patronage which his 
predecessor bad been extending to him. 

TS ix 
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(TS Com., I. 821, p. 77) 

It has also bedn noted that the 'brahmin' referred to was a 
Namputiri of the Parannoftu family, by name Jye?thadeva, and the ex- 
pression sarmrito yo'rthah, 'the meaning expounded' referred to his 
Malayalam work Yuktibha$d. While the verse quoted above does not 
warrant Sankara being a formal disciple of Jyesfhadeva, the intellectual 
indebtedness of Sankara to Jye$thadeva is explicit in the paraphrasing 
of substantial sections of the Malayalam Yuktibha$S in his Sanskrit 
Yuktidipika (TS Com.), which Sankara dutifully acknowledges in the 
verse extracted above. 

The Yuktibha$& t which has been referred to earlier in several 
contexts, is an elaborate treatise in two Parts, devoted, respectively, to 
the logical elucidation of Mathematics and Astronomy, and is perhaps, 
one of the most instructive texts of the type produced during mediaeval 
times. 1 Another work attributed to Jyesthadeva is the Drkkarana, a 
comprehensive astronomical manual in Malayalam verse. It is divided 
into ten sections called paricchedas and gives the date of its composition 
in its concluding line as : 

Kolambe 'barhisunau 1 vihagagatiyatum nokki Wham camappu / 

'Compute thus substracting the planetary positions given for the 
Kollam year barhisMu (783) (=A.D. 1607-8). 

An old astronomical document in palmleaf, written in Malayalam 
script, at the end of a manuscript of a Malayalam commentary on 
Suryasiddhmta, preserved in the Oriental Institute, Baroda, (No. 9886)' 



1, While Part I of this work has been edited with detailed 
Notes by Rama Varma Maru Thampuran and A.R. Akhileswara Iyer 
(Trichur, 1948), an edition of Part 11 with Notes is in preparation by the 
present editor. 

2. For an edition and study of this interesting document which 
gives the names and records the writings of several Kerala astronomers, 
see, K.V. Sarma, 'Direct lines of astronomical tradition in Kerala*, 
Charudeva Shastri Felicitation Volume, (Delhi, 1973), 601-4. 
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contains some welcome information about our author. The relevant 
passage reads ; 

'Jyestfiadeva is the disciple of Damodara mentioned earlier. 
He is a Namputiri of Parannotju (family). It was he who composed 
the work Yuktibha?a. 

Trkkaijtiyur Acyuta Pisaratf is the pupil of Jyestiadeva. He is 
the author of Sphutanirnaya, Goladtpika and other works.' 

Apart from corroborating some of the information gleaned from 
other sources, the above-quoted document provides some additional 
details. Thus, the astronomer Damodara, teacher of Nilakantha, was 
the teacher also of Jyesjhadeva. Jyesfhadeva was, obviously, a younger 
contemporary and pupil also of Nilakantha, for, in the Yuktibhass 
composed with a view to elaborating the rationale of the latter 's TS, 
Jyesfhadeva quotes a verse from Nilakantha's Siddh&ntadarpana with the 
prefatory statement : 

^r^Rx^ 3<*£ ^wrte fasT*cT*<i*if?m sn^m etc. 

'This procedure has been stated in the Siddhantadarpana by the 
Teacher (Nllakan^ha)' (p. 64 of the present editor's press copy of Pt. II 
of Yuktibhasa). 

The mention, in the above-quoted document, about Jyesthadeva's 
being the teacher of Acyuta Pisarafi (A.D. 1550-1621), who wrote the 
Sphutanirnaya 1 and other works, is corroborated Acyuta himself in the 
closing verse of his Uparagakriyakrama. Cf. : 



1. Cr. ed. by K.V. Sarma, with Auto-commentary, Introduction 
Ten Appendices, (Hoshiarpur, 1974). 
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'(The work UparSga)kriyakramd has (thus) been set out by 
Acyuta, bereft of mental confusion on account of his contemplating on 
his aged and noble teacher Jyes^hadeva.' 

An early Malayalam commentary explains that the expression 
prokiah pravayaso dhydnSt in the above-quoted verse gives, in katapayadi 
notation, the Kali day of the completion of the Uparagakriyakrama, viz., 
17,14,262 (= A.D. 1592). Jyestliadeva who was 'very old' (pravayasafy) 
in 1592, should have lived up to about A.D. 1610, since he is said to 
have composed the Drkkarana in A.D. 1607-8. 

4. Citrabhanu (A.D. 1475-1550) 

A senior contemporary astronomer whom Sankara quotes with 
respect and possibly, might have received instruction from, is Citrabhanu, 
a nampntiri brahmin of the Gautama-gotra, who belonged to the village 
of Covvaram (Skt. Sivapuram) near Trichur in Central Kerala. Sankara 
quotes extensively, in his Kriyakramakan, from CitrabhSnu's Ekavimsati- 
pra'snottara. He adds also his own exposition to Citrabhanu's karikMs, 
which are introduced with the following prefatory statement : 

(Wavati with Kriyakramakari, op.cit., pp. 109-25) 

'Now, of two numbers, if from among their sum, difference, 
product, squares, cubes and the (square and cube) roots, sets of two 
each are known, the (original two) numbers can be calculated, through 
methods enunciated by the respected (namputiri) brahmin named 
Citrabhanu, foremost among mathematicians and astronomers. Herein- 
below the same is set out by me, by way of indication, from his 
instructions.' Whether Sankara was the recepient of any direct 
instructions from Citrabhanu or not, the above-quoted statement is a 
pointer to the high regard which he had for that savant. 

Besides the Ekavitkteti-prasnottara noticed above, Citrabhanu is 
the author of an advanced astronomical manual entitled Karanamrta. 1 



1. Ed. by V. Narayanan Namboodiri, with an anonymous 
commentary, Trivandrum SkU Series, No. 240, (Trivandrum, 1975), 



INTRODUCTION 



The work contains just over a hundred and thirty verses, in four chapters 
devoted, respectively, to the computation of the planets, gnoroonic 
shadow and allied matters, the eclipses, and astronomical corrections for 
observation. Citrabhanu's reverence for Nilakanfha is indicated in 
the very first verse of the work, which reads : 



An anonymous commentary available on the work 1 explains the 
expression gargyadtn, occurring in the above verse, as 'teachers like 
GaTgya-kerala-NIlakantha.' The date of completion of the Karanamrta 
is given in the concluding verse of that work which reads : 



The commentary explains : «m SRia' (16,91,513) 

tf^ftHfrl+I^Nt 3fw: I '^cTr^n' (4631) S^ta cP?Rteff: 

The Kali date and year given above fall in A.D. 1530-31. 
Citrabhanu is also a good connossieur of literature as exemplified by 
his erudite commentary called Sabdarthdipika on the KiMtarjuniya of 
Bharavi* 

5. Subrahmanya (c. 1450-1550) 

Another scholar of eminence whom Sankara refers to with great 
respect is Subrahmanya mentioned in an introductory verse to his Panca- 
bodha-vyakhya which reads as follows : 



1. In the Introduction to the edition of the work, the commen- 
tary is attributed to the TS Commentator Sankara but without any 
evidence being offered. 

2. Ed. by T. Ganapati Sastri, Trivandrum, 1918, (Trivcmdrum 
Skt. Series, No. 63). The commentary, which is highly scholarly, extends 
only to the first three cantos of the poem. 
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It cannot be ascertained whether Subrahmanya was an astronomer, 
but Ankara's high regard for both his scholarship and personal qualities 
is very much apparent in the verse quoted above. The reference by 
Ankara of Subrahmanya's rapport with Nilakantba (Cf. NUakanthn- 
valambi), is fully corroborated by Nilakantha himself when he describes 
himself as 'a friend of Subrahmanya' (Subrahmanya-sahrdeyena) (p. xxiv, 
above). A post-colophonic statement in a manuscript of this work 
reads Sri-Subrahmanyaya namah (see above, p. lx), which also is, possibly, 
a reference to the said Subrahmanya. 

9.3. Date of Sankara (A.D. 1500-60) 

The date of Sankara can be fixed within reliable limits on the 
basis of the chronograms contained in his works. He gives the date of 
completion of his Pancabodha-vyakhya in the concluding verse of that 
work (see above, p. lx) through the Kali chronogram prajnalokoddh- 
rtam yatnad (16,91,302), which falls in A.D. 1529. In his Kriydkrama- 
kari occurs a problem for the calculation of Kali days, whose solution 
is 16,92,972, a date occurring in A.D. 1534. In his Karanasara, Sankara 
gives the khandadina, the, day for the commencement of calculations 
according to that work, as anunajnanasadhya (17,00,000), occurring in the 
year A.D. 1554. The date of the last work he wrote, viz., the Laghu- 
vivrti on the TS, is said to be Kollam year 971 (A.D. 1556) 1 . The above 
dates refer to a period of literary activity from A.D. 1529 to 1556. 
One would be justified, on the above basis, in fixing Saiikara's date as 
c. A.D. 1500-60. 

10. CONTENTS OF THE YUKTIDIPIKi 

1. Notable exposition of theories and rationales 

While even a cursory glance of Yuktidipika would give an idea 
of the extent and the variety of the topics dealt with in it, a closer 



1. Ulloor, Kerala Sahitya Charitram, vol. II, (Trivandrum, 1954), 
pp. 273-75. 
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examination would reveal the depth of treatment and the logical 
approach adopted by the author in explaining astronomical theories and 
mathematical rationale. The exposition which is couched in simple, racy 
anustup verses makes his treatment all the more effective. As mentioned 
earlier in this Introduction, (see above, pp. xlv-xlvi), Yuktidipika 
introduces and discusses a large number of topics which are not 
actually stated in the textual verses of the TS, but which are useful for 
their correct understanding and proper appreciation, besides giving 
the rationale of the enunciations of the. text. From among these, 
special attention might be drawn to the more important topics which are 
noticed below. 

1. Approach to astronomical studies 

Touching upon the invocation in the Tanfrasangraha, the 
commentary specifies the purpose of astronomical computation, the 
determinants of time, the aim of the discipline and the proper approach 
to the study of the science (pp. 1-3). 

2. Measurement of time 

Speaking of time measures (TS t I. 2-13), the commentary elabo- 
rates upon the rotation of the celestial sphere (pp. 4-5), the civil and 
sidereal days, and lunar measure of time (pp. 5-6), intercalary and lunar 
months (pp. 6-8) and the general nature of time measures (p. 8). 

3. Planetary revolutions 

Apropos the enumeration of the number of revolutions of the 
planets per aeon (yuga) (TS I. 14-22), the commentary speaks of the 
theory of yugas (pp. 11-12), intercalation (pp. 12-14), verification of 
aeonic revolutions by means of planetary conjunctions and by inference 
(pp. 14-18) and the revolution of the planets in circular orbits 
(PP. 18-19). 

4. Mathematical operations 

In three verses and a half (1. 23-26a), the TS enunciates a 
method for the calculation of the current Kali day. Since the said 
calculation involves mathematical operations, the commentary takes the 
occasion to set out the theory and practice of the different mathematical 
operations, including the square and cube and the roots thereof, 
Zero * si mple, associated and dissociated fractions, etc., stating also N the 
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rationale of the methodology of the derivations of each (pp. 19-47). An 
interesting depiction herein is the theory of numbers (pp. 24-30). 

5 Rule of three and Pulverisation 

Two verses of the TS (I. 26b-28a), giving the method of com- 
puting the Mean planets, spark off, at the hands of the commentator, 
a twenty-page exposition (pp. 48-67) on the rule of three and the 
application of the rule in the determination of the current Kali day, 
Mean planets and Pulverisation (Kuttaka), with the rationale underlying 
each of these calculations. It is of interest to note that Nllakantha had 
adopted, for ease in calculation, the 'reduced' (apavartita) yuga of 576 
(tatsama) years with the corresponding number of days 2,10,389 
(dhijagannupura) and gives the zero- corrections of planets at the 
beginning of the ninth 'reduced' yuga ( = A.D. 1507-8) which is con- 
temporaneous to his own times (A.D. 1444-1545) (Cf, TS I. 35-39). 
The commentator gives the JTwtfafctf-calculations relating to the same 
(pp. 63-67). The rationale of reduced multipliers and divisors in 
calculations with huge numbers is also explained later on (pp. 75-77). 

6. Situation of the Earth 

Under TS I. 28b-34, on the 'correction for longitude' {desantarar* 
sarhskvra), the commentary dwells at length (pp. 68-73) with the 
position of the Earth as suspended in the atmosphere, gravitational pull, 
longitudinal difference of time and allied topics. 

7. The Circle 

Commencing the Sphutaprakarana (ch. II), the text defines the 
circle, and sine and cosine (II. 1). The commentator takes the occasion 
to provide a 27-page exposition (pp. 78-104) of the entire gamut of 
mathematical conceptions thereof and the rationale involved therein. 
In respect of the circle, he first takes up the construction of a circle of 
diameter equal to the side of a given square and the computation of its 
circumference (pp. 80-88). Later, in the same context, he follows this 
up with the rationale on the derivation of the circumference of a circle 
in terms of its diameter and mentions several formulae involving the 
summation of infinite series and implying highly accurate approximations 
of the value of w (pp. 101-3). 
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8. Summation of Series 

In as much as the formulae referred to above involves an 
understanding of the summation of series, the commentator deals ela- 
borately with the rationales and formulae relating to the series (pp. 
88-94). The series dealt with include the summation of natural numbers, 
squares, cubes and the sum of a summation of an infinite series. 

9. Rsine and Arc 

Since the computation of the True planets involves Rsines and 
arcs of circles (TS, II. 2-2 la), the commentary, in its turn, sets out the 
conceptions thereof and the rationale involved. Among the topics 
dealt with here are the mathematical derivation of Rsines, Arcs, the 
accurate determination of the 24 ordained Rsines (pathita-jyas), ' 
sectional Rsines and Rsine differences, the summation of Rsines and 
Rsine differences, and the accurate computation of the Rsine at any 
desired point (pp. 105-12). 

It has to be noted here that the formulae mentioned by the 
commentator above as also those similarly mentioned by him later in his 
commentary, are not all his own, but belonged to the tradition which 
he inherited. Some of these have been specifically stated by Nilakant,ha 
and others to have been enunciated by an earlier astronomer Madhava 
of Sangama-grama (A.D. 1340-1425) who was known by the honorific 
title Golavid. 

The rationale of certain methodologies and formulae of Madhava, 
who is mentioned by name, are also set out here. These include the 
computation of the arc of a given Rsine, the derivation of the phrases 
vidvan etc. to be used for the accurate computation of any desired 
Rsine and Rversed sine, and the jive paraspara-nyaya for calculating the 
Rsine of the sum or difference of two angles (pp. 112-26). In the same 
context, the properties of cyclic quadrilaterals are also taken up and 
discussed (pp. 127-43) and a formula derived for the surface area of a 
sphere (pp : 146-51). 

10. Ascensional differences 

In connection with the computation of True Sun, the TS refers to 
Ascensional difference (Caret). The commentary gives, in this context, 
a detailed treatment of the rationale of the derivation of cara and the 
application thereof to the Sun and the different planets (pp. 153-58). 
Ts x 
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11. Theory of Epicycles 

The computation of True planets involves the conception of 
epicycles. The commentator gives in this context, the Hindu epicyclic 
theory and analyses in detail the calculation of true planets (pp. 159-85). 
The Golasara of Nilakanfha comes in for substantial citation. Special 
mention deserves to be made, in this connection, to the commentator's 
explanation of planetary motion, daily motion of the Sun and the Moon, 
and the specialities in the computation of Mercury and Venus. 

12. Celestial globe : Different conceptions 

Chapter Three of Tantrasahgraha deals with computations 
relating to the gnomonic shadow and allied matters. Introducing the 
chapter, the commentary sets out the three conceptions of the celestial 
globe as Bhvgola (Earth sphere), Vayugola (Atmospheric sphere) and 
RaHgola (Zodiacal sphere) (pp. 186-88), and the rationale of determi- 
ning the directions accurately (pp. 188-90). 

13. Rising of the signs 

In the TS, the method of calculating the Rising of the signs 
(Lagna) is enumerated in III. 14-16a, in which context, the Yuktidipika 
explains the cause for the difference of the rising of the signs at 
different places and gives the rationale for its derivation at any desired 
place (pp. 194-97). 

14. Gnomon and the Great Gnomon 

Several propositions are enunciated in the TS relating to the 
12-inch Gnomon (Dvadaiahgulasahku), Great gnomon (Mahaianku), 
Great gnomon when the Sun is at the Prime vertical (Samasanku) and 
Midday shadow (Madhyahnacchaya), (TS III. 16b*59), the rationale of 
all of which are provided for in the Yuktidipika (pp. 197-218). Some 
of the interesting topics elaborated here are : (1) the theory of the 
Precession of the equinoxes (Ayanacalana) (pp. 204-7), (2) determination 
of the directions from the shadow (pp. 209-13), and (3) graphical 
representation of the Shadow circle (pp. 213-14). 

15. The Ten Shadow problems (Daiapraina) 

Ch. Ill, verses 60-62a of the Tantrasahgraha mention that from 
among the five items, viz., Great gnomon (Mahasanku), Parallax in 
latitude (Nata), Declination (Kranti), Amplitude at rising (Digagra) and 
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Latitude (Aksa), if three are known, the other two can be derived in ten 
ways. The TS also enunciates the methods for such derivations 
(III. 62b-87). The Yuktidipika takes up these ten Shadow problems 
and discusses in detail the rationale of their solution, one bv one 
(pp. 219-36). 

16. Great shadow (Mahacchaya) in any direction 

In III. 88-91, the TS mentions a formula for Istadikchaya, being 
the Mahacchaya in any direction. The commentary sets out the 
derivation thereof from the data given, viz., Declination, Latitude and 
Amplitude at rising (pp. 237-39). 

17. Rising point of the Ecliptic 

The last topic dealt with in chapter Three of the TS relates 
to the Rising point of the ecliptic (Lagna) and allied computations. The 
Yuktidipika takes the occasion to delve upon the astronomical situation 
at the Orient ecliptic, the rationale of deriving the ecliptic-zenith distance 
(Drk-ksepa) and also the rising, setting and meridian points of the ecliptic 
(Udaya-, Asta- and Madhya-lagna) (pp. 241-50). 

18. Lunar eclipse 

Chapter Four of the TS is concerned with eclipses, particularly 
that of the Moon. From among the rationales given in the Yuktidipika 
in this connection, attention might be directed to : The celestial situation 
at an eclipse (pp. 255-56), (2) the detailed elucidation of the factors of 
the eclipse and the computation thereof (pp. 259-75), (3) the rationale 
of Valana (deflection due to latitude and declination) (pp. 275-77) and 
(4) the graphical representation of the eclipse (pp. 277-79). 

2. Extent of Yuktidipika 

1. Portion now available 

The known manuscripts of Yuktidipika do not extend beyond 
c h. IV of the work. One of the manuscripts carries also a post- 
colophonic statement to the effect that the work is complete. But this 
statement cannot be taken as confirmative, since, as shown earlier, 
(see above, p. xx), all these manuscripts are derived from a common 
archetype which should have contained only these four chapters. Neither 
can the adaptation of verses from the Yuktidipika in the Kriyskre^ahi] 
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(see above, pp. xlvii-viii) be of help, for the subject matter of LilUvatt, of 
which Kriya. is a commentary, is limited to mathematics and one could 
expect herein YD verses only from chs. I to III of the TS which are 
relevant also to mathematics, and not from chs. IV to VIII. 

2. Evidence for YD on the entire work 

However, there are evidences to show that Sankara had continued 
the commentary to completion. In the YuktidipikS, when a topic which 
has been discussed in detail at one place is mentioned also at another 
place, attention is generally drawn to the said detailed treatment. Thus, 
the detailed treatment of the epicycles in Ch. II, com. verses 865-95, 
(pp. 159-61), is referred to in an earlier context in the words : 

^S^jfTW^ 3af?ft FFS^fT ii I. com. 147 II (p. 16) 

Referring to Lambana (parallax in longitude) to be elaborated in ch. V, 
where the Solar eclipse is dealt with, he says in ch. IV : 

fT^re ^s^i qsrjTrT tMtdtaftw^ II IV. com. 128 ii (p. 267) 

In the same manner, while speaking about the computation of Moon's 
orb in ch. IV, the Sankara says : 

sqcffteftcu^ #cT|[6W faft: il IV. com. 38 ll (p. 256) 

The reference is to the last chapter, viz., Srhgonnati'Prakararia, of the 
Tantrasangraha, indicating, at least, that Sankara intended to comment 
up to the last chapter. Definitive proof in the matter is provided by 
Sankara in his concise commentary Laghuvivrti on TS VII. 4-6 (p. 322 
below), where the corresponding portion of the larger commentary Yukti- 
dipika is referred to in the passage ; fas^^^r srfa *R TO 5 ^ 5F*tfN 
qeraansmqf gfea^faqnui srifs^fm ffa <rt mmwi, proving that the 
Yuktidipika extended to ch VII. It is to be hoped that further searches 
would unearth complete manuscripts of Yuktidlpika covering all the 
eight chapters. 

3. Authorities cited in the Yuktidipika 

The Yuktidipika being a repository of the mathematical and 
astronomical tradition prevalent in Kerala about A.D. 1500, it is but 
natural that it should digest the contributions of several earlier authori- 
ties besides presenting the author's own views. Indeed, a few works and 
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authors have been named in the YD. These include the Aryabhatiya, 
Saryasiddhanta and Siddhsntasiromani among authorities of all-India 
prevalence, and Sangamagrgma-MSdhava, Nllakant,ha (Golasura, 
Siddhantadarparia, etc.) and J>ankara's primary source, 'Parakrodavdsa- 
dvijavara' Jyesthadeva. There are also a number of passages which are 
apparently quotations given anonymously, some of which could be 
identified and their references indicated in the edition below. 

General views are introduced by such expressions as golavittamaih, 
tantrantare, kaiscit, etc. Sankara refers also to his IcSrya or. Guru 
and some of the passages could be traced to Nilakantfia's works. In a 
passage of this type, speaking about the determination of the number of 
revolutions in a yuga f he says : 

srwiferfar vaffinffqferraf srefiRnr 11 1, com. 148-49 n (p. 16) 

If the Acdrya mentioned is Nllakanfha and a work is referred to, 
both of which are quite likely, we have, here, a reference to a hitherto 
unknown and important work of Nllakanf-ha entitled Jyotirmlmamsa 
('Investigations into astronomical theories'). Judged from its title and 
the context in which it is cited, this treatise should have contained an 
instructive exposition of current astronomical conceptions, some of which 
Sankara has set out in his commentary verses, I. 123-79 (pp. 14-19). 



11. CONTENTS OF LAGHUV1V$TI 

The commentary Laghuvivrti of Sankara, his Mast' work, 'com- 
posed with care for Azhvaficeri' (See above, pp. 1, Ix) is, as its name 
implies, 'concise' (laghu) and primarily concerned with setting out the 
'collocation of computations' (kriya-kalapa) enunciated in the Tantra- 
sohgraha. But for an instace or two, (see, for e.g., TSS edn., p. 69), 
there are no poetic elaborations which characterise the Yuktidtpika. 
However, several authorities are cited with or without the indication of 
their sources. Among the former are Iryabhata, Suryasiddhanta, 
Brahmasiddhanta, Bhaskara, gripati, Nllakantha and Sankara's own earlier 
commentary Yuktidtpika. It deserves to be noted here that in respect 
of the 'Ten Shadow problems' (Dasaprasna), enunciated in the Tantra- 
sangraha, III. 60-87, Sankara supplies 39 illustrative problems and also 
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one problem relating to Istadikcchaya. Most of these problems are also 
worked out by him (see TSS edn., pp. 66-91). 
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^ 2 pages blank 



i 



[ *?pim«p{ ] 

^ JTIT S|«T«f f cHf I 

infer $*wmTmn 1 

TITR^T cT«TT WTfcT awta wmq || V || 

^T^n^rerT aw faf^TST farm i 



B N *? m " MSS ' USGd : A - R - No * 2505 of the GOM L, Madras ; 
Triv A 5 ' C No> 16932 ' B > and D. No. 586-E of the KUORIML, 
*nvandrum. 

C D. ,^TWc»npsf (C. 2. C. Om. fa?rtsrcT 

3. C. adds sfa *js**?rto 



srm^T ciFft^wf » 



sn?asm?q a*^?* «PT5t*n* swtaFfi » in « 

HH: 3q^f5R^ W^Tcf I 



[ *ffuidU4V>HH 1 



2. B. SHOT ^^fa'SKt 



3. D. *T*1T 

5. D. sfclTnfor: 



4. 



D. om. ^TTT 



6. C. *5«F%sfa 



S^cfft^T TTftmtaT fa^l^g I 

[ 5Tl^TSirq^ ] 

fac^T^ fau"t5H?5n?T ffffrfFT f^5^ It 3*11 

*imT — 1. A. «RTiT3«wf3 2. D. sfcTCTCt cf5gi^# 

3. A. D. <Tft1^®nf 

4, D. About 4 cm. of the recto of the folio broken off, 
causing the loss of three letters each in the five lines 
in the -folio, 5. C D, srfaqfaf^ (D. 



TO^R55^ ^T3: TO II II 

SRJnOTfacSTfe 1 - (I. 2-13) — 

[ ] 

17flts«I f^f^m STRF^f ^Tgjfttfrt U ^ II 

as*n^ a^stffa ggifg: n ^ 11 
am: srerepr ^wif q^cft tot i 

^TSTFrT^ g^STTA tf^aftssfcr I 
5f«Stfa f?«T7T^W 3 ^tT: U 3° II 

— 1. B. omits the line, 
sn^n— I- C. adds 4 $?refto' 2. A. TTWJ 



srf^ fasr^r 5rF^«r srofwrara n 3* u 
ac^g^ cRsw»i srctrrafrr fafasR* u ii 

siw^rTTw afar st^r for*r i 
ftraFmsrffar vpan^tarafrnraiim 11 3^ 11 

[ sk-^-TTiW ] 



^rcm-i. a. ir%; C ntf 

3. D. 

5. A. S*q?F; B. *T c^P 

7. A. B. girns 

9. A. *TT«rr^; D. Broken, 



2. D. crfe: for 

4. D. ?T$re 

6. B. |tarqr 

8. A. B. D. wftfr<r: 



5Rt<^ ^TftSTOJRTfirt fast II * II 



foptfforffr. msm awit »ra: i 

[ srf^mr: ] 



«^ni— 1. B. ira: for 2. B. alTOt 

3. A. Tiftnim: 4. A. a^ifa: 

1. C. cr?r for *rm: 2. A. ir^ott 

3. C. tfftwftsfiwf 



tT*nf§ tfaqfeftsii ^enfeg irf win: i 
wes : ^R^?^i!TRr^f!Tf'TTfsfTTir«Tm: I 

35TTf?$ra?3 8 »TS5r^cTirT faWf II II 

[ <En?5iTO* ] 

i 

seer?* farrow sifoii 9 «ptrof * af?nsr: i 

vafinsiPwiTTOt swrot era ewnrei 10 u n 11 

suTsm — 1. D. 2. A. sqfa: 

3. A, OTfM<$c^f ; D. 4. D. pi JRft 

5. A. stoW; B. *r*m> 

6. C. iHTRT ^^nfe ; D. om. SlTO" 

7. A. crc^fft: 8. C. 1«T*ft 
9. D. om. sftaFT 10. A. *F*T%!J 



STT^f ST^qf **RnM«*rftwn33: sis: i 
^^fanfonwr gftfa: ^r: 11 II 

wft 3 ^wf^rcift 4 sRhw H ? 3 II 

SKmSH^ir: iftr: *fac*TC: TOSH I 

arcane tftM faarcsrsrcromcr n ^n 

src^isrSftfa afar treni i 
*nfmgfe?ffi*Tra: writ is: troori: II $3 II 

[ V^riOT ] 
ftaf f^TfJTcq-Tfe 8 (I. 14-22)— 

[ ronfeamr: ] 



— 1. A. B. ?T#§^cr: 2. A. l1?F^: 

3. B. C l. 2. 5. 6. inSfer tts (B. ztt^) 

4. A. om its the line haplographically. 

SHWT— 1. A. B. C. spst; 2. B. C. D. SRTtacTTJT 

3. C. adds: ^T5?fto 4. A. *rt 

5. A. C. tfwt: 



[ famfanfv: ] 

«?h*T WT^T^as^rwi II II 



wwt unnqll otto*: n ^ u 

3**— 1. A. B. tfkT*?: 

«n^T— 1. A. B. D. , fqfcswfar 2. A. ^sffW ; C. %sT«^ 



[ ^wt*PT ] 
f^wt^^srere^sifa'ft g?t 11 \»v 11 



-1. A. sHi«si*3r?T; B. C. ifen*fe%*T 2. A. msf; B. *ntf: 
3. A. Tri** 4 « c.TO*ranw 



5r«nftSSiTTq': 



^facf fa*! «I?»n?JT fmt «ITc| 3TT^ II *<\ || 

^pt^nrfgrtER ciwif ^fas i 
T*nfj*T«FT wm Pram Tfarret: i 

form: 5iTTffW9mt^nsjTf^8rTT: 5 11 «^ 11 
f«RWIT nw: qftsrr w"mwnwft«wwr: i 



5. A. ' 

6. A. C. %?1^p«nr:'(C. °*r); B. ^T^T-gap-ir 



3. D. SRo? 



2. C. <PIT for cT«TT 

4. A. B. f*rrcrr 



refa*g^r^? muff * l >T m g*i; u ^ it 

* e 

wrtfff^TT^Tfs^^wrf |3T5istt: ii si ii 
**mfmmm afcffT wtot form fe*: 2 1 

CTTTfa-gTSTOw Tmw^?*artsfsrerT: i 
fcf«m> ??rTwfTJT|^TTfer5«hw: it n 

miHTI^^taitfftimT Tf^m^: it £X n 
h^t?^ imorref: etfajm? TflrsTSRT: i 

< J^TZT?fTtg??Wt^?TR?i II V9 II 

irftfftSOTlft effort zfit mt: I 

WITT qsr totfacT v^mt »ir^f?rtfT: It \* II 

i «tt wwi m 7 frowst: ?smwr$ i.^eon 

wwn— 1. D. wfcfa: 2. B. »r«r: 

3. B. freNfofi sri^n?: 

4. A. <TTcnj*£R^?cr: ; B. tt^fq' jKP§p?«r 

5. a.b. a??rerr^g 

6. A. ; B. Rigjwn ; C. wrjpFRrnr ; D. ^ftrem 

7. A. ht 



5T«TfftSEJTR; 



5T??rs?Twinnii emit ?irr*f?i*TraraT: n it 
amtsfir^rmfrtcr *wn? h^tsjt^cT i 

3Tr^?HT^S?iTt5Tlit^ HSmtV II II 

Srsrsftnmn troranfc tfh^srit: m V n 
stftesr^ssfo? q*fa ^profanr n <m ii 

*T?3^rcrr: ?TtwfTr3ftr»?mTf!i^T uer: i 

9TH"t?fTEritsfil^T55>sf?If7; ^faniTO: 7 || W \\ 



3. A. *IWffrW; B. D. 4. A. B. ^> 

5. C. HapJ. pm. after <renft: to ^fsjtt: of verse 110. 
6 - B ' f ^ 7. B. D. mm: 



ferns Mpi^ifvA ^nfift u m H 

WIT* JfRH 3»RF5ffSR> SUtCTeT II 1^ II 
3T|^^^^^w c m f^tfflf^rTm II <HH II 

afta: ?^qi*?qij^tfif?ij?ciTf»cTt «t?t: n i^\a u 



«ranr — i. b. faimft for ferret 
3. A. C. ^rei^ 



2. A. SWTsrrcT 
4, A. srs«r 



3qcT^q*T VTT«fvr ff^«TTOn ?T §cqi*T I 
fft«ta^5 CTfrwfts* <TcSrfaTO9li; II 1 1 

VRpw^wi 5f?^E?f srrspr *T^fa vg: i 

SffcHT qT^>^^T^fa?OT?!TcT: 2 II || 

fTc^tftq»?rg»5in^5$r^s^f^^5 ^ 
^1**^$%* ^m?!T^srtqcT: inn H 

f«C*Sf RT q^qf^ *qqr ^ ^^jjjf^i ,, ^ || 



■TOW-I. A .B.D. tftf 2 . A ^ 

3. Mss. read ^^^r^qtfTq^r (A. om. eft:) 

4. For 3' following, A has q>, B. * with cT written above 
and D. ar, correctly. 5. b. 



[ stents: 1 



srntafWT ^foss^^n sat i 
writx %nr$r%* nwtaw fafwn u w u 

a 

sq^X—l. A. D. *rW 2. A. a*T«r 

3. A. gTremfr?; B. STT^rcft? 

4. A. srefe*? for ^ ^f^rcTTT 5. Mss. T for ^ 

6. D. if^T 

7. A. fasfcsrefef $5^ ; B, frsfHfT fefa 3^ ; D. 0t^>^ 



5mi^ forage* WcfVfTf ^TfWcV M || 

*2*?rotanft7?ciTO?Tct> fasten i 
*taatsfq ^|^r grafef<r ere&ft: n u$ n 

fog ^R^^^?n?m?tj3;^f^ *%?r i 

HKTTOSTOTT** FHcT a^rnftc^RSnT II <)^o || 
^TUFTO «^ ^im 3 ^qq?^ || ^ i, 

^gjitofoanfo'tfq^m Grants ii ii 
anftftranv mm? fcrowreteijiTHcT: i 



«»TOTT-1. B . D. %m ; C. S for ^ following. 

2. A. ^farm, 3. d. srwf 



Strati ftoraf * f*ro: w?r §w^?n i 

[fTtTc9F?ITfacn] 8 cTClTTcT fa^qcTm II W || 

<W*JI*toT fireremi TOTOT: I 

tpt qwn?nN v^mf to ii <^ ii 

WW^ld: WW WT<T ^TOTWirM^ff I 
WlHWKHRtaf WWWpi! II ^ II 

^3Rrf^«n TciT swg gw^wm n II 

gtoreniTOren stsrcTfa vareinft i 

vvwnr:* wvctt whi fa**m 5*ww: n <jv9H a 

*Hft*W: WTOR [Wl]s 9«TO*frwqfc II a 



3. A. C. ercrwrwTfarT; B. D. ?mc^rerrfar$rT 



%fo II 




a«WT — 1. B. TTFf 



2. C. WW*T ; D. WWCT 



4. B. 3«#ct 



5. A. B. WTOTTcr: 



Sw^qftm^St |t; n ti 
*TTsi^ ft^T i??t fasft^rr mi w$ II 3« n 

5|: Wi^w fc^fR gwrct Kef: ii W ti 

ii 

[ *f^frT?r*m ] 

SRBT^PT ^^XS^r^T (I. 23-26a) f %— 

«nft?rgw!rtti5 mxmrn -&£m m«;o u 

W SW^ISfff am ^ fef T%: II <lt:<i || 
mm: msum: afar sr?^ jresfa ^ ti n 



[ *rs*TT*r: <j 



SWiCTFi *nreu5*T: srtonm: u \\ 

cratfafo M«r w&T: 55: stofftsfa^T: 11 11 

3lftmTa?WT cfW 3*T:JT^q^WT9TcT II II 
«ITrff%^ff£r*r%^!^^ for § §3q?TW I 

tot^P *£?req 3 ^ra>s3*ton?sr*>: 4 1 
f^srm^^srT^qc^qqfasr: 11 u 

^TOifafrarcrRarercft * 31*3*: 11 iv* 11 
3aTfs*u: *mtssmrfa*: q&r i 



wirem — 1. D. ^Tifesp 
3. O. ^cq**? 



2. C. ^^"t 
4. C, E>. ^jjcT: 



grofkwcrr: ?g?i* ^t?c^ra*r$rcrff: u u 

3W3Tef*ft far* f?T«T^S^I^Tf^cTi: II II 



sqran— 1. D. jt: - 2. B. *c^it 

3. A. 3«rfa ; C. 3 ^sfa^iFW II ^fa t 



[ H^^oT^rf??^ ] 

[ nwc ] 

few ^ifwm q«r ww: ^'^t gfrta: *tfKr: h W u 
[ WT^T'J ] 

[ -vfqft^f ] 
[ *«H ] 

wron — 1. a. tprcrrt 



[ sr^FrirT%: ] 

wf9nftr^: *a% *a era wmgsro * 5rm^T| \ 
tow*** & ft^e ^fenfatfiH * ft, ^3 „ ^ u 

(starred, ^) 

™fss? wi§t«f »rowif^rsifw u ^3 11 



B. up; ' 2. a. 

3. c. et ^rvrnrcT 



\ 



[ ^rofwni ] 

lift ^ ^if^ orarfsRtt TrftT: i 

FHH, ^fTf: *sf, *PJ<*fi*RHW $mfasft U M 

ifcmfere ^r 1 tot^ u w u 

srfirem H^'T %twsf *rr* 1 

sown— l. C. T^r 

2. A. C. Alternate reading ^ also given for I 

3. B. t*F»fW 

4. A.B. D. m«m«it**l; C. and *it*TH as alt. readings. 
7. C. D. f«w*£HrT: 



sqmt ^nr^«Tmf itrorraf frsrifemm i 
m*ctf sq^r; ^ „ ^ n ^ n 



**ron-l. A. B. f^rfq 2 a d r, 

2. A. B. d. crm^q 

3. A. fa^rf . c. Hap], om. of 

4. C. om. vraf to *K two lines below. 

7 - C om. ^"hr* 



[ ?rsirT?T: <\ 



^ gift sr, * ^ ^tiga&i n 11 

*TTT^ ^fg% I 

^T5a>nl»n«w 3 ?cT?mf?nnT: fa;*?* T<fi i 
«ms<$q fafsraa TlftT: 11 n 

*%*T5r g«HT? TttnTT f?T?T^ I 

tpnnffa ifrnfcra'qcgqgviKlr 11 ^Kt 11 
witiigiRwi fast *r%* sr: i 



5. A. fs^fTTT for f«RWT 6. A. ^fareT ^S»f«T5fi ffa; 




sqmT— 1. B. «mt 

3. c. qfrnftf: 



2. A. B. creifa 



4. A. for spT 



ificr tow erfesraraM % w#^t ii ^ ii 

Wl% 6 qr<rf<T ^t: *3*fq a* fc*fo§ II W H 

3TT^ TOFTO IWTg PT wtitftg II ^^o It 

?r«nf| 'Tun^q^ gnr?r sre* %k u W n 

Ic^*? ^T^T ^ cT?F*nJTcffr f?HTT<T II II 
cTcT: SnnTf^S^rf * %JTFET??T II W II 

srcftssr *pr^ ^ «T"tTRm^t f^aT^ II II 
3Tcfts^ imwft: WHHTfa^ II II 

SflTT^T— 1. A. B,W^ 2. C. srratsKf^ 

3. Verses 259-295, to ^ 3 sn^qTcT , are the same as the 
verses under g<JpF*ffrr tfg^sfter: in Kriyakramakari, 
Com. on verse 17 of the Lilavatl of Bhaskara II, 
(V.V.R. Inst., Hoshiarpur, 1975) ,pp. 16-19. 

4. A. C 5. C. q^tw ^ 



§ *nr/En *if«ier u^'T u w n 
?«cft!wpfrg^ 3 w^T^fW5i«n 4 it ^isva 11 

a^ftpftafir WT? 3fT5T <65PJ I 

wnwn— I. B. §wn^ 2. c. : ) *w 

3. A. B. goTarfterfiraT'T 4. C- ^ct^st 3*n 
5. C, zmsvt |?fts^ m 



«pmwF ^ a^eir fe^n: sror: <jw rr?r: i 

®Z cfqf^plf fTFT ftroa N cT5T ?TcT I 
3T5C q^Tfe%CS^?T ftSt^: sft^ fTcT: I 

*rcsm-i. a. c. ^ 2. a. ^fhpnirr 

3. c. goq^irntf 

4. C, omits this line and the next* 



[ sTO^m^T ] 

2 sro *mfsm?te3i TTfa: 1 

f^^^'j^TfiTcT: sr*3ls<qsnsq*: 11 3° 3 11 

wrem— 1. Verses 293-98 are the same as in Kriyakramakan, under 
Lllavati, 18, (edn., p. 22). 

2. Verses 299-372 are the same as in Kriyakramakari, under 
Lilavati, 21, (edn., pp. 29-36). 



softer: ] 



sr«TTfts€q-T^r: 



*gra*«rrc»T^^ %?ftaTfeiT?TteqT: i 

fe*TO??Tq*T«TSeTTcT faqS^RsnqTH I 

*rm ^^Tvot *r<m: fc^^t faer?q^ i 

JPlt ^cf fT«TT fWspTiN g 11 11 

sttot g<q?a ^r^^t spfToiftr prooivl 11 h 
?ra «r ssrgesft ^raajresft q*t 1 

s??fm^ qq>: nri¥: sqT§qT??irTfe?srrqT: 1 
sqi^m^l^c** frcgtqremfoTT ^ sec 11 31 o 11 

g«FT ciiqFcm^^RCT^m^ ^ 1 
fasr^gwrTjiimt: qform ?r acq>?ro n 3<u 11 

Mfi^w sr^vmcf: n 3<n 11 

^^s^rarf srm f?w!f!cq%JT 5m: q* 1 
3qre*TT3n*er?T*?taT ?pt: stf*: wnftg 11 %<\"$ \\ 



**TOIT-L A. ^TcT^T B.C. ^TcT: ^3?* 

2. C. nit for 5?T[^ 3. B. T 



it snY orarittT * *fa»rffafeT ?t form: 1 

^qw^sr^fcT^q** erfa: u 3^ i 
lao^rero^^q^simfastft \ 

^^q^W?i ht: n ti 
waft fe&g^ifaftfto 3 i 



WTOI— 1. A, B. ft*rat 



fcreipr^r §N% ^firfim: u 3^ n 

$*sx$vfa&ii !c*taS<Nlft-ll 33o || 
fte^ifor * gcft ^ imcrar era it 331 ti 
qwtw^wi^wfW stf qvTfaft m 333 || 

^ 

fb^^grs^ns vfom wfoz ii 33 k ii 
«wf gm^ TTftrfeTf^cTfr: 4 
fb*raft$!i fffRrg* qirfqrc cm: ii 33^ m 

*«iftifwifr TrftaRqiron^r: ii 33V9 1, 
mfarf fltarifrziftftfcT ir^r: u 335 14 
wr^wf fesmr &r wn^fnif h 33^ n 

Jrf<mwfaf q*rr Wxi^ n i 



srrcTTc*rcj 5«r %wcf4«**n««wtn?ri i» 3*K. u 
pen pwrorefc 1 gwjlr aa: n W u 

tHIlfl STeT 513 ^TcT^HH q?r: I 

fire: *ftarf**fflTM<nTOKTOr d: n W u 



«qTC3T — 1. A. C. 2p5rn^ n S*pf: 2. A. cRf: 



3n*tq> fegfasY^q^^rfsrar: 11 

^ $ g^o^fft farm: 11 ^ h 

*nfeq Srs^cqr ^jf ^ricj 1 ? *r*fq 1 

^?qqiT f frTfrnT: I 

f?rV?5q?nTTqq ^^q^ : , 

Tmtlf %?l Srsfcfq fgsqfcsqs'** 2 §?q& | 
$t3Tfacfte?q: ^ ifrr. s^qg^ S? II 3^ || 

1- D. breaks in the middle of a leaf, the rest of the leaf 
being left blank. Also it has a confused ending : $?f T^RcT 



T^n^^ri ere? f*jfa u n 

HTra^fewgfercs^drTOi ii u 

[ ^r^rm^RT ] 
at* n^sM snfa# «t%^ ii « 
prTfift *m*f q*rei fsgirc*?!: 11 11 
<?$*>** f^ss? <j ciciq?nT 11 u 

q^r fre??nia§ ItF'frn* s^***: u w 11 

«ITWT— 1. Verses 373-84 are the same as in Kriyakramakart under 
Lilavati 23, verses 20b-31, (edn., pp. 43-44.) 

2. Mss. corrupt : A.C. fitffcf* srerifoffaRT; B. feitqtqfPciwt- 

3, A, £r*<JT for fs^T 



griff ^nfercgs: ?3fts<Niif ^ i 

«m> qimw qfa di^famfr i 

gfojfir. 5^, ^ g*r: u 3^ it 

WlfH^r '3tet!'f*d £c«b«<!>M£> Wd I |f ^c:v» || 

liter: qTT^rft n«rtf*i faw: u 3=^ n 

«n^n— i. b. £st 2. B. vr^fr^cf: 

3. Verses 385-97 are the same as in Kriyakramakari, verses 
8-20, under Llldvati, 23, (edn., p. 42). 



^ snarnsSr ^*T5t| [ www: <\ 

amt Ig^Jnfq s^fe^fa^*?* it \\ 

fafff qtftff ^aiNCT«IT n » 

[ wf^W ] 

anvranmifM srnf $rc*5r i?h ii w ii 
szns^r— 1. A. to^t*; C. qre^r 

2. B, «t*ff fonuftfW 



5r*Prtss?n?T: 



f££to *r$m 5n^'CT^ few i 
[ 55ff^sm: ] 

ifortvgft fgsfft ^weqwffsR* n vox n 

^T^srh^cm^ ETT^ ^fcT: II Yo^ 11 

sVlFcfWri TOlt it J^^TUl cT ^^cT II *ofc It 
rTffarTTg'fa>TF*[W TTf?T5*T?cTOJ II *or; || 

tftaiftT^M'TforcN sfsrei 11 Yo^ 11 



sm^i-l. c H ap> onn of the next three lines 

2. Some of the verses from 403 are very similar to certain 
verses in Kriyakramakari under LtluvaiJ, 59, (edn. p. 109), where 21 
problems are treated while only 10 problems are treated here. 

3. A.B. fwrfV 4. A. ir«rr *FcT 

5. A. ffrs^nfksr: 6. A. B. C. tf*ft 



c^facf* epfuM $r*«nT«rqtqcr: u *<i3 u 

[ wrmfcrcmrm ] 

^rffi^wrff;? qsnfq mw&i $f5w q^f^i n yvmi 

M^^qmn^H^wifcHifq^ i 

start fi F ng ww f ifrrfsR^firsfc II Y<|% II 

^R^c^fiicsr ^3T3flT53T¥3*r37*n I 

^ ?pftqT5 ITOT tfcPIHri 3*KT II Y^o || 



«rreqf— l. A. %mfk m 

2. Verses 417-30 are closely similar to Kriyakramakari, verses 
1-13, under Wavati 32, (edn., pp. 64-65). 



3. A. B. f«nrff 
5. A. cr^sra": 



4. A. #5Tsrrfff?[ 



5fa i 



qT?TST?2rf^f%T aw^Rsra^ci: it v^i n 

h*t ?ft *qf«wri*ft sciT%3fTsfa arras: 11 *^st 11 

eft ttfffssft *ro*§i*r fa*it xffrirrantift 1 
m?pft fwft *«st <pjhr^f<fqtfr; iiv^h 

q%*r gatfttarevftipft ?t a jtaj) 1 

Ttfsrc* g^s^re^errsr^rcst: hy^d 11 

^>*^gfacft 33! §*T?T^ra*ft | 
OTI^tfctft *qiat qtai(««nft tier: II Y^q II 

**Tq3rst fa«r: ^TTsft ^ *ra<faia 11 11 

i?9T?rrofq trifat iMai** $r*: ii y^o n 

swRRft m«n# ?g: *r9«ff$crr *?r: 1 
cr^frf^gnr^ 3^*3 * qnre> 11 u 



■iwm— 1. b. rittft: *r 



2. Verses 430-38 are the same as Kriyakramakari, verses 
1-8, under Wavati, 33, (edn., p. 68). 



15 *«n%ircfifs*T> inn: %?iifq u 11 

Wm: ^f^f^si: 1 5T*TT»T: q>«*?r SfW I 

tnTOmnrcftPT: srwr^g q»«r *r%ec 1 



5TcfT *TTm H«¥tf5T SrfifT^ W f«T%rT I 



5. Verses 439-58 are the same as Kriyakramakari, verses 1-20, 
under Lilavatl, 36, (edn., pp. 73-74). 

6. A. B. srsre^r 



3. A. B. zfezp'Tf 



2. A. B q^f for sfc: 
4 A. 5TcT: 



wrfoi tfrrfaSroiftflref eta ^r^mi i 

ngfamfq ^<nirr wittt erisreeq^ is yvh n 
gwrar %^Tfq gfirai^ g^ro: oftsq^ trei: 3 11 11 

5^ grfCTg^sfoR t^tt^t <t»t 11 11 
ki^t — I. a. sreTOTR 2. A. fmfr 3. A. tt: 

4. a, faw^i^ ; B. f?nc?^i«rc^; c. GiTftTj ^ 



[ warn: <| 



[ f^^ryR^^f ] 

gT^ 5lf?r°*?facT gw*7TfijT sw^iita 1 

?ta ^s*: sNiff grg<"TOt: 1 

toi: *snjg<Rft srmTcfo g«n!rsr: M 11 

g^ ?n?*ft g«tft *nift ^«n?*rfjtefq gnr 1 

g**: s gromir 3 * gs^% ti m 
nat goN ^pfcr gf^icT: ^nrt 1 

wrraiT— I. Verses 459-71 are the same as Kriyakmmakan J 
verses 1-13, under LtlSvati, 39, (edn., pp. 79-80). 



mi^r 5^ ng"T g^r nfar i 

**^§j^T ^sir^^jff gift 5^: || v^t; || 

2 3"^ 5^sq^T f^jf^ asijst ^T3T^t I 

f*F%sfq vrrcrvt *i%?t it vv9^ m 

T^t WW cT^J5t *TT3T5F> TOT II II 

falsi: %?rTfq *ri3*TTScr ^fstft^jf %?i 3^: n w\ n 
«™§m— 1. c. 

2. Verses 472-86 are the same as Kriyakramakari, verses 
1-16, under Wavati, 41, (edn.. pp., 82-83). 

3. B. ^n^r^t 



oarer vnir^roq p^fejagftRrarcr: nv^ u 

^mFt^^ft w»wi5 2 ^nsnq ii 11 

^gT^^fn^ f^jfsiiwwt nfcr u 11 
ara^l* <jj«r WTTfa«*?i an*: n 11 

w^rifirat »Nt *pt **** n n 
cirrem — 1. A. sRreffir^fa 

2. A.B. *«T?S5?rT3 

3. Verses 487-94 are the same as Kviyakramakan, verses 1-8, 
under Lllavati, 43, (edn., p. 86). 



WTTcTfa g«t 5§jS??qcT: gift *T%cT ?TcT: I 

prrefaqf^TTtTS §5?: s*icT %w?t: ?q»s: n u 
gnf sm^r ^ ufcqfro nir^ n 

[ *rwnf*«TOwiT ] 

3qT?w**n?ra»rfsfq a<q>qFcimmfafT: i 

^»T5*g^ qTrTfjcTir TOlftgtft: Y^S l| 

( srtar^, ) 

2. Verses 495-99 are the same as Kriyakramakari, verses 1-5 
under Wavatl, 44, (edn., p. 89). 



[ st^twth ^ctprt: ] 

11^ ftw <?*#n ft*ns wnw^r it n ^vs n 

55*nfip|*gtf *tt&fitW^ II II 
*fa«niTTfsT OTfaTOrMtaram: i 

^TiTrfefllf* (I. 26b-28a)— 

[ SRTftlWRMT ] 

#TTftfspfirfET sft^ci irfaei acspjhrnr 11 s^i 11 
era swro ^sfswasro^mfacR i 



sirem— 1. Verses 500 ff. have several verses in common with 
Krlyakramakari, verse 1 ff., under LVavati, 89 (edn., 
* pp. 204-9). 2. A. ?TTTO 



am, s«nfa ti*rfsaf faNqt firra^m n st<>5 u 
sr*rm BTTf^f to cT?<s?r Ef^r mf sro i 

SWMl^i ercgfrT ^wfw5T It !(oc; it 

m^ti wt^^t aster m&t&t u u 

JRFqepifa^Tqf c!5«f cTcqRTfHfem H || 
TOtnffTm STTcST q*T cTamtfuj* | 

s^rcrcft srffTsirfrR g^qeraT fe«r!fc n j^* „ 
S^rctfr: srf?f«ffa; 5rm«i3«T^ ct^t: m m 



2. A. *rf<T^r (? if^r) 



?fcg«T: ^mjr «RIc»W ^fl ll S^o n 

'RTmcH^K^ffTS^frT; smtTW § II || 

clef: SJ^me^tfifT^ 5T*cT^ <E5m II W II 

?nn§re>sasmwf^TgqifM?T: II 5^3 II 

q*T*rr *r&r snrm ire g^cr i 

ctstwtt aroi err er?u?i ?rer ^qSfcr n n 

*t«r ^t^t «nTq snrm ?r 11 w u 
mr WRjT^?ft squats 3irt%55r q>*pr i 

to swrn^Tirc^ra tos* i 

uisn to * wn^si^^ 1 grirra u w n 

f^T|cT <s*r totst spotr i 




wnw-i. B. fc**<r ass 



2. A. si'SPTT: 



■:.^b-^qa ] 



sr«r*TtssJTTsr: 



c 

V^W SRll^BT 3T q>%qr gift?! g*: II S^Y || 

*t§;t smroinT^ *3q£r stot for^m i 
mfsnfa qj^T^fa^iesfajg q^qifcr, u n 

cT^ *JST qj5f^S|T SRTWJT few?*^ It^ II 

q*r jmrnifrf »T<»rqTRfWT \i ^ \\ 

■ww- 1. A. ?rr^ 

2. C. HapL om. after famft to fct&n% in verse 536. 

3. A. C. gn^ 4 b. **m?T»T<>rTfcf»T: 

5. b. c. sfarTs^ 



— 1. A. softer: 
3. A. <T*sifer: 



2. A. ^T^^rfT 



lift* «J?1T Tiftsfq SlfTcT rig? ifTTSSrPI I 

«ra ynn girafft w^&h fsrafsTa: i 

WTT^TT— 1. A. C. 

2. A. Qj&n; B. C. 5^ft 



H^qfe^TOgTOT* «r%? gout qnftess: | 
^^n^a^jfcfr^ $mm foq% im: i 

gm> mfcfa: qq 5rc>fcq?r: u \\ 
qwreNtea?i Her swcj as rtf * gr : » 

g^ gift ^fft *rr?q: tro^a ^Ttetia i 

fsr^: *r gT: qqtpft Tremfetr qisnr n n 
^msqs^ Trent: q^Smt gift srla i 
q^Prer nm$( ij?ts*ft ^qft g*r: II K^K H 

gritafir aq>tf mfN^grftfama i 
Ti*mfe«rfq% qsmfrrcSro $R*ite*m; ii w u 

3m:q^ srm*rcq qj?r *rrsq s?ftq% i 

^l^T fa^ ^RTCRlftrstoq% ii w || 



^T^t^ci^T: *g*rTH^?rg& \\ j^y „ 
»nsim?5re$iraTori ^ifa , 

wiW^wa^wnwe^: *fim$ 11 Kdvs 11 

A.B.^ffc^ (A. rev, to TOfe* qf^^ft); 



*msr*N?ct turemngf^ u w it 
^T^rft^qtr^cn^^'Hsr: it x^3 ii 

N *n^°r f?c?ift at ^aft vranraratft n XV$ u 
arwrhq^^^ § aqtafatrgroft: n x^* n 
f«wSW5*«rroiTO3ta ?5fn enit: m x^% u 

wrowi— l. c. ?^ra§r«r?«r 2, B. Sr* for ftpsi 



3raprcTfetfri«r ^?qt life t 

fr<5h^*i tot *nf «n^^ m 11 11 
3f^r^ij"R?at srffr3rma 11 ^3 u 

^ %*?r ^RtTcqj^nrH^ u t^v « 
TOT *nfrr *r : a *t 1 



■-1. B.frftfefaft z A>Cm ^ q 



[ WHOTTO^ ff^«RT ] 

wrist ?f zjsswfc m n 

^RrafTT?acft srssn: fr^mf *m*n *rm: i 

fS^TOT qsfo: ^fasT ^> *rfl: ii H 
i?faiWw: Hcf«T TUfnrir *rm: i 

*Tl|f^$WtSp? TT%$m^?T It ^1 II 

mn^s^ msit *rrsi% ftct: ii w m 
TT*mfetr$ sftf^ fi?T^?t trfcpfa: n w 11 

TT^lfetrWtftfftZT: STR^rTT *f?q?TT: II ^5 t| 
«sn©TT— 1. A. B. fcRPFT 



fasft r^^T ^HT guTcTlsreTTcT II <| 

«n«r^!?rsi% w^i «TSr%T rfjft fc»* 11 %\<{ ti 

fn^lq fafa: vml urea Tsfar^ *%ct i 
gataTrew^r nratofcitfct ii ^ it 

1. A. C. omit the next three lines haplographically. 



srerosr^si aft *nram*rer 5 fRfsft it n 

[ ^ 3 P wnwnwit sat ^auiSrfatft 1 
3w"tc£^n«nH*cT?moft 11 V** it 

^fa^n^ cTc^r «m«iTW: 11 X*% \\ 

STcT: %*Tfa *Tfacl> tjaaft ^tt^ot w. 1 
Heft sn?2N %mfq »rf«ra> f^uft aa: 3 1 

^ff fafam »pn??iTqfT*§ 11 w ii 

N NO 

«WT«it WHJ: twfcft U W H 

WW— 1. B. C. AST 

2. A. B. C. Three syllables are missing ; B. indicates the 
omission by dots. 

3. B. C. STTT 4. B. S^fcf 



Softer: ^b-^qa ] 



sr^reftssrrpr: 



cTO>*?fofcT ft^^f ^TfFTf^Tq I 

sff^ripm?? lmfrror Ufa*** 1 

T?cT5lT$nt W ^ , 

§TC$r$«T Of^tnsr fa*r3*cr frohflg n ^3 n 

armrt *r ^q^faarOrairj *to$ht<t: i 
Src$r$or ^ ufaq^qiTi? it \%k ii 



garret ^r?srtf?rj 



[ www. 



sf^ssSw: £q>sfq gffe^ra \ 
a^crw^riit: q«t «wc: n w h 

¥n«T% * T^T £q"t ^J»q gfeCTTOSTOl II ^ II 

^ Mc gaw g ft ^ inssmswft 11 11 
sreft *f?iq«w*re wsnd^wi 11 v»« 
^ *rfcrq;5f ^4 *ret 3 $rs*q ^wicii n w u 



mi — 1. A. for ^ 2. A. £<ft 3. A, for vftt 



^q^^TTcft wawa^ snwumsraft i 

% I 

576 210389 

149 129 

20 9 2 1 

'»Y '«rV f$*t wift xqmr. wtm u h 

365 1096 1461 9862 
21185 94593 5 

1 3 4 27 58 259 

365 3 1 6 2 4 
■pnjwiWini 'ironW 'ft » V* » 

1. B. £(<T)4t:, with 1 within brackets. 

2. A. B. JWPPirftr 3. A. B. C. W 4. A. sftftf 
5. The correct figure, however, is 94602. The wrong figure is 

repeated also below, in verses 715 (p. 66), and 726 (p. 67). 



ate* ^f??r?iT^«Tm^ frsrqT i 

57 6 210389 
365 , 149 

'irafe' firwra Efts* H , 

365 576 
left 'm^'-ft^-'ma*' ^xsg^T H W „ 

365 

576 

149 576 
149 129 20 
365 1096 

'*rrate , -'^sg^'. S mf^ niftsw 3 1 

20 1461 

smsft wfer *«iMqf ^rt: it m 11 

20 129 9 

sr*r ^ ^ Warn'* M^r 1 
1096 1461 

9 9862 
a*T <s&:' *«n* ^q^q> n«r*§ 'sftferi tun?' , 

^wfts^^sm^rqEft^wft^T II \%\3 11 



1. The mss. read ?fq"for §N 



2. A. fift 



1<ftm ^M=;a ] 



149 

'tf^i'-srejwaq srmm ffcTcreT n w u 

149 129 5 

^qscregTtfttf m q»^r: a nofts^r g n vsoo n 
14 20 20 9 100 

210389 7305 

'sftsnr^g^Y;* m frsft *r*ra' it%<! \ 
ercftsfq ^T5n^^q^iqT?% n \9o^ u 

'mf?ifigT?TmmT^i??ifsfsr^^ i 
£q g ^ m ^q*r^?r i 

CRT ^ Wi SR^q^facT: li || 

•rfereqtsitanr«re: £q: ^tr § mq>?re i 
srotqa^fafmins wq^T?cnq??r faq?r i 

ff3T?r^?«fRf 5n^q ?5ff «T«»I5ff3!|% || \&o% || 
lmfq??fm?TR WW** 5|: f% II V9^o || 



**ran l. The mss, read : 5*n?T?arc??TJi: | 2. A. 

Wo {jo — ^ 



365 

1 4 9 10 67 259 94593 

V W WWW , 

SrcSra?* ^rc* frm^f faro" srfa i 

^ srT*ftro?TT 5 I 



1 4 



WTWIT— 1. A. ^ttfq^ 

3. A. B. C. gnmtf 
5. A. ^P?H«TcT: 



2. A. B. C. SRW% 
4. A. B. C. ^q" 
6. B. 



Swiften*: 



2 9 
|TC> fkcft* «TT«U: ^sftqft 'EftfT^ | 

1 4 
W RT^T: 'ft'**!* fTSftqft qjcT § 'faff' II || 

28 9 

gtfWfeqtafr '^Y ^TT>, ^ «^ ; » , 

9 4 

n^fc 'tft'??r 'Wmsr:ft«r?f q*m (t w „ 

28 9 912 58 
149 129 67 58 

149 576 67 259 
210389 * 576 

'stor?^' m^r: ?mfas ^3*:' u ^ » 

94593 259 
3n?ftJ7 WT3r^5fae?: wra 3i|*it 3*: n ^ u 

^xmT3T^^qRtr«^facl7faqif^T?T I 

^ff^ mi ^q^f«r tncmrf g«r: II V9^ II 

sfNffn^ ^q ^q q^f^ , 

* 115796 

w§Wgwfais% f ^ ^ „ ^ e „ 

30^% ^ R n ^ M 



[ l5TT?^WR: ] 



[ ^5TT?<TT^TT: ] 



[ ^T^l^ ] 

fiRwniH «nr^r g^re: 1 

sra: qfrfor spu^ aerf sift fa<n*ro: u vs^ 11 

q?rc H^N^i ^jrerafa 1 

fiW: TfTrTT?§ 5rf?flS3T 5T 1 qqf^%fj II V9^ II 

wjamfa srsfar ijgcs fptf«rftfffl?t 1 




s?i^t — 1. B. srfiren 



eraifa srcsmsg ¥**rac*n mT*tesr: I 
qmann w^iroft ifitaCT sa^: 1 

s 

3n«fmscfa*nw «r^$ s*q^r 1 

3T*fc*tai q«n fa** iKWtefa ^ archer i 
f«reensjqtsif srqtat mft sqta strata: 11 W° 11 

mtqrcr awroi star aw ^ u w » 
arcncNtdr 3«qsq ^ g^raq: I 

. o * ^ 



*n*nsretf TOirt: M° II 

^JRRW ^^ft*RT^fa II II 
[ ^T^rR^mi ] 

jn^cram *wrcT <wf?*r^: qfosriR u ^*«* II 
^^9tT?Er •sfBS'srci ^tit irauT ?i«N»aT i 



witoh— l. A. firmer irflr 



C\ ft 

tma'tirafcR^r srf*mts*rt asma: i 

*m: x huff: wfaWNRfiw: n \sv» u 
atsi frofcrofcr fait trtftarifcti: ii oh ii 

qca^PT ? §5*1 mfa %tT*T I 

tfsfq srw tiWt riffifitifcr iftari: u w> n 



*n*m— l. A. fgr^4: 2. A. C. fori *ng:; B. ftrar-f: 

3. A. faqctaT^incFcr: 4. A. B. §T for IT 



wft sn«rt as: st^t n n 

^Rnrt *T*rf faran, ^ II 

?^5TTcI OH^V^t sftfa^S I 
SfStf^Stsj *tl?HT?fcT || V9V9S II 

amtsv wftvicr: snrarital: *sr^i*ft: i 
^[if ^ff <r fan?* toiim*<rfmr$ 11 \ac;^ u 



—4° 45' 46' 
— 3 r 29° 17' 5" 

— 11' 17° 47' 

—36' 

4- 12° 10' 

+ 1' 6° 13' +ll r 17° 20' 

+ 6 r 22° 20' 

OTTf^TOT W SI^WTT^TJ II II 

5fa II 

*re%^ssftfff (I. 35-38a)— 

— This refers to a contemporary date of the author 
Nilakantha Somayaji (born A.D. 1444), who takes 576 
years as a 'minor* yugct (verse 39, below). Thus, eight 
yugas (8x576=4608 years) from the beginning of Kali 
will end and the ninth yuga will commence at the close 
of the Kali year 4608 (A.D. 1507-8). 



576 

7500 
7500 

girotar: ^r^pgpTRt^ inform i 

576 

fa^tf p ^ II 13 q% 11 

210389 

5 g*llWc|Hia cf^TTTrT SHTSlft fe?T?T»WCr: 1 1 l| 

"HWT — 1. B. 2. A. fai>®*§ 

3. A. gmfe 4. A. ^Trfapp ^tt: 

5. B. S <n? IJST; 



era tntYfttnmara mvtC ^ m?r*ft i 
Trftm%?T ^raft&nfttf? *t gut: u ^v* ii 

wf*«N^ft ?>t^ nvw* ^ftpr: it u 

cRHTVt trfCRtTCII ipnTC ST^?t«^f II II 
3TW^^ H*I ^T^ 5TSg fwgqfWfflT II W 11 

^ $*taft> ^rqj^iifsTfrm *r^<T ii coo h 
§ %ir^ mi?: frfs«q teresr from; u e;o<i n 



WT?lt IRf 33 fa*§TO$T«i *T%cT I 
*fa*ft gTOKTV SRTO SfclS^f g*: II Co^ || 

^ S^ywrw fann^Tfsrajfsre: 1 i 

sroiiTTfim?ifa nfjicft ^R^t ?t^t i 
•pN qj^TTrwt^nr: n «s«i^ u 

»pr T^fa g<ft * ?r f*reia ii *«pf ii 
cf^ifmiT^TtNfiT: g*: i 

576 

mron— l. C. factor: 2. B. c. qfcftn 

3. C. **TcT*[ 4. B. Q?ft*naft 



127' 220' 172' 80' 240' 

78' 

[ I l?ft 3?5T#t qwpBlTOf m Wqtswm: II ] 
[ ^ratH^MifnTt ] 

Sf?! 1 (I. 40) — 

2'— 18* 4 r — -7° 7 r — 10° 5 r — 22° 2 r — 20° 
2 *tert HI*:', '**R *l a', 'firci&T, 'W:' I 

8 r — 0° 

'^fo'-iJ^fon^TCT aiTOfolTSOT swim 11 cRo 



WJWHT— 1. C, adds : '^ST-TOt©' 

2. A. B. C. om. sfrrf ; it is supplied from this 
known verse. 

3. C. om. fesnsrc 




iphqRqf STTfsftft, ^S^qqT II ? II 

[ «wwnj ] 

^=#T S% (II. 1)— 

m*rf aeft f^fq^rfoft u * ii 



waft sfta!* ^ f?*q>for??ta <m * i 

^T?^«mtwf3^JTiftr^T!«ni: ii <|o ii 
*rrqre: q* <rcm%qr*>sfq i 



5% I 



«nwn~i. b. sfrwsf 2. a 3**ft 



era sftw «P>ra: <m3*ts*ft: 11 11 
twit *tf*raWw?5awm$iWt: » 

* c % s * 

ft** ^RTWIWimnrfffft 1 »T%5T II 3«J II 



Wo ffo — ^ 



«uf 3mmriM<r^ ^nfrcrcRT craft: i 

WZT Uc7> ^ffcT^T? iftweWcTOT H R% II 

sfta>m<nror ^cfs*? *rTT$fcT surfer: i 

q* ^sn^ 1 
TON fontofeff f*f* fc^ „ ^ „ 



-tffeqj'iifafsraw^roRTra craven: \ 

9^ aicTOfe^aHTTOIcT WVfc&i § clef I 

^rfarofa xj ptr«i ire fe^a^'fa'T i 



%tfrngin««¥ § ^q?W II *\9 II 

cm*nsrfa??m?r asms wsvcrnrftrgm i 
m *>>fc?3 ^srrotf: w aer 1 I 

smrawfiprt 3**«rfaRi*g w n ^<> 11 
$favrftnr: pftwfiwrf*?n si^t ^m: 11 %<\ 11 

ig'jBniiwepi fa*$spjf«raftinr: 11 11 
ss^fc^wrfrnSiRt viwm 3 iff i 

saHhoftfr ^RsnTri* 5*«cfawT?T it u 
srorre TOrcaa ^sfwfsfq <n7*>: ii %y\\ 



wrwn— l. B. ^ ^ 



ft^sreft ^ ^j^t^5T^ straff «rcn: u u 
cR^Ti5ftc«rTfT^^ng^T: «pmf?»n: 11 %\ u 
*%ysi w3M3*z\: an *t*t *rm: it u<> n 

smarawtf % gift fFOTPif *nr: 1 



2, A. C, ^Rc^T^ 



softer: q. ] 



wtsj^oi fa^et ijsmisrfas 3 era i 
asft*nsr§a <n*> * ?>:^r»m <*i?ro u bo h 

wsrqr*tafw s*sqrefa?i <t as i 

it: *fiRc*s<fa»Tfs* ^ttv: ll *R II 

^Tq*nm?cJJ$«foT 3if"T ^T'i f?^ I 

oftroiMvr «r*n% ere ^^?rq i 

g^i^rn^ aa s*t* g«rt smarasn^fcm u *X n 
fftr^:^^ <n^<T r^^rq q>?ro i 

CUTO* «T?fcf 5lt6Rq«T T%?T It II 

gof^r ^ttcsc rrro^Tfq gum* u n 

gi^re^m* g'mtcT ?TTreq;sn*fq 1 

gifa infa wwrfa *jw|r want* mwfo h ^? u 

wnw— -1. A. Hapl. om. after to 5% four lines below. 



— 1. C. tf^f: 



2. C. 



ssftan i ] 



fg^ft^frssirm: 



STHl^Traiat qwn IIT^TcT: T«T^ ^(TTrT It lot; || 

sNnT ^? n'msara gisrsN *?t u m 11 
sin^rrawnf smfwisafq i^rer: n 113 n 

5fWft |TT«n%Jf ?T* %cfW ^ II 11V || 



2: 



**m\ — l. c. ^t*<rt: 



2. C. *rir"?e^ 
6. B. C. 



3. C. *PW«Tf^T: 



5. B. sr: for t: 



7, C. 15% 



^msspfaw fsafa u w n 

T*HT* STTT^^tPc ?n?H<i: II II 1 ? I* 

Wlfeft gwft *Tit: a Wife?? S3cT: I 
are ?TfTcU*n?ri ireNiw%faaJ?t n «m I' 

[ a^ftRm 1 



mram — l. c. j^qiftnw^" 



2. B. 5«T: 



srcsxra si*ma> srercr^faci era: i 

HT *TCflT fcHilT atflcl 1 ?nfa *Tffa5T cTcf: II U 

$f a^fafn* smmsrcstafas to i 

3T5T c^facf H*m*ftfts<«l^ II 13* II 

UT TOT3 cT^Hg^T *TH S^facf** § II II 



wiron— 1. C. erfwjr 

3. C. ^ftsrafaiT 

«© flo <^ 



2. C. T?T^fT 



cRT: *t^W?i Stfffafas wfcf II W H 



aft *rcf wait wwrag5m«rf% erajr* 11 l^l » 

^ 3 ^qif*¥<ftTre?%?ftaT: wn^ g*iT: i 

aa> wiHiwgmm*flW^w?na cuSra u W u 

cr^pirawi curs* ftwnww *wi ^n?i n W n 

mitowwjnfrvwra sW^m w: i 

* asfa tf^wms smmigmsn^ vdm \\ V* it 

wwfgataTfe 1 ^*!^: <rc: i 
fgsn ^fiwrcmw *nn w« a** n w* » 



[ ^?Tf faff* ] 
ar^^ra^r^T^ wft H^ffaci fete i 



wnwm—1. B. ww 

3. B. 3*1 «VJ: 



2. A. ^TW^t 
4. A. lufori: 



Wictir altera cSTfm m a^agfa: i 
;?qT^a^faaa>s«iT!i?s*iT?iifq *taWI I 

fcN efssiWt TOtftST0 1 'TOW 1 I ' 

^ro^tr^^n^ tgpwst 1 inn: u n 
^^faHram f*w*cft 5* atf na: n W " 

— 1. B. T^TO^Rft 
2. A. adds S<T: as an alternate reading for *T <J 



^TH^fHcT tfTshrf^r a* **%cf 3rT: it w n 
1 ^^4$r 5ftfar>SSUTTrc HT*Tf fact ^cT 1 

left ^arawnfcj^a^ftra *m*r u w u 
ssreftr tftfaft asms ^^nrftssir^?> i 

[ sFraifarw ] 
are ssmragfa?* vfa^jfcR* faicr u w n 
if? $?^sfq ?W g^ simrsTfai^ 11 11 

ufa^factre cErmrefaTm ?i*gT*i% u »' 

WWWT-l. A. Hapl. om. the two lines a*i§r etc. 

2. A. om. ftpar^r 



^fagftrcfor afcfa fas imw«i: i 

sraften&sfsrcsFi stop f^m^ ^ to ii W n 
qnsiw«P>in^ aronssri g tosh? ii «l\d^ n 

q«tTOTOT^m K$ Ufa* fc^ II II 

w>saWOT*m**^«sfc«ra: >i 1«° » 
l«*T *Mt fscfai^ H*5T Hifatf II 1H 11 

WTTOTT— 1. A. *nPTPTT 

2. A. C. ^T??nm^ ; B. ??Fc*n^ 

3. A. B. C. read IT* 



m*jqi*fa ^?%%^tfWt faitaiR? i 

tnrc^ahi tre^esm^ fori *?%?t i 
q*Teta>Tm:f ret urefessj § m ^f?r: i 

nWXZZ gfT^qfec^Tfil^ 5«|T: ^WTTrr I 

tnonft farmer qmivwin^? mwiPr 11 <K<i 11 

cTcSn^3'H«<sM lc*?fr*!cTT¥tI?FfTq? II ^ II 

q**fa aat^iTi^stf firm 95*5?*: 11 
aqfrtanft tftenfa «affaranft m ^mcT 11 TV* 11 



wiron— 1. A. C. Wc^cTT ; B. ^c^fcT 2, A. B, C. read *rffof 
3. C. ^ for ?FT 



Hcftscfts^warat gorFta fata i 
gitftscftsHiTfa siteSTfa am: *rta <E?r* ii ii 

«n?cr%T ^Tra ?T5sr i 
qicmi^mnRft g^ap^r 5 to?«t ii w u 

goft sumraepfaa fff^arangtf 5^:11^0*111 
f^^^^Tvrf?aTT5r>«T: qftfsrota 11 n 



— 1. b. c. i^t 



cm9#[ Tf^rfRT 15 5UTrT <*»?R U ^ I* 

set: ^twnfs?fT'fcT??r5T: 11 W 11 

3n*m 2 it ^forofart gin* s**nwjg: i 



2. c. om. srrwrt 



qftsft ^ift $ !<W 5ft **ft ift n ^° u 
^ htwt ^^cft?a^n«icfm u W\ w 

urn ?pmfa* fa**re^T<rafa afa»m n W n 

trvvrorfq fgwftsiHfwTcft i 

af^ ac<i»emt«ftsfq hb^sjt^j! afara: ii w ii 

ftwft?ift*wwT n 3^ ii 

rTfft ftwft3RMtc«r §Rt wfa^feT II W II 

3T?ft fgwft*f*m?iT ?! wfv^cr u RR* 11 

«TO5qT — 1. A. gives the alt. reading ^fe;TT 
2. A. om. 5TI 

W©*f© ^ 



trarctn form *ran m ?r?5Tssf § g?<E5nT i 

SH^5c^Hl^cj 5I«fH?Tsr 00513: II ^ || 

?fer fi«TTS5rTcT^RT$r: q^fV«Tfk^ n 33 «; 11 

flfTO <Tcfoarei Tlfa^H ff rftqqil? | 



wnWT— 1. A. B. C. read ^TfTT?5TT?T 



surfer 3?rg^tTiT *«Trc*?q*ro i 
TTftr swear facm! b*s*t '^f^tara?! u v * n 

fg*Tq*fareiSrfT: ^CTVlTglTO II W II 
§5*T qsrisft 7Tf?W fa* I 

3tt^ f*t^ a ^ t*roran«B«zr g?ftq% ii yy\ n 
3t«i swrjrrcfororar *sr "reftfe^* ti w i» 



tWViWS SHSTfim SWMfa: I 

rngqaraferctairat ^q?*TO?ftsfa«p*T i 
3<»r^qg?ft fswrofiigw *m"te?rci* 11 u 

mv* *q*a*ff mm z&miq&im 11 11 
WW— I. A* B. C. actually read : fB^arowrawfirr 



fe^TTTfefgCRH^TWrT^ W <p*> ^TT5I fnfa H ^®«| II 

cTTWIWT^ «l% £<T f?T^tC: II W II 

ffcwrcfTC«ft: *Kf II W II 
244 11 

1 4 

STTfTef^TtTRT]^ 5 fcTT^ITf^tft II II 

^mi — 1. Mss. read W3% ' 2. for ^ 



10 i 

0-16-0 

22-0-40 

1 4 2 

4 1 
fT^r^ 1 %3fi q?tC5Wf?^ig ^ 7T%cT II || 

16 4-0 

4 4 
4-0 1-0 

*H$"nr ^ ^jstaft fifimfsw: ii ii 



A. B. ereral 
A. |^rr^ 



2. Mss, read ^cTRTFIT 



"are tatitaron fgwrc st^tt^r i 

sural* mftfaft^trng q«fm<*i 5*TsrgN«[5iEH: 1 
fasfrsura fwr: femfq qrefsm^:" ;t R%<> \\ 

% fer 1 

HW^^iwiftwnfei qer *t%? sjtht 11 ^vi 11 
gsnfagsri 2 m $<nft 3^1 ^rr fsfa*T 8 fa*«ff*3r 1 

q»Hgf?R^T ^fcWfarSSf '55I^^^fTFT^ ,, II ^V* II 
104348 

"smnrra §rJ ^Tq%*5j^fssr%?ffii: I 
33215 

113 21600 355 



A. B. C. read srfaJW 
3. A. C. <^PTWTreifsf?r*T 
5. A. C. w : sirRT 



2. A. B. ^TTTf^f 

4. B. ftft it ?rf^T 

6. A. B. C. read q<k£tf 



srofcssw wwai *«ns»iT srwi * ^ i 
aiwrcmsfa 5W5fr«n » 3 o; i 11 

gas* afs^nmra * wn: i 



«nwr— l. B. om. aer: 



1. C. 13: 



225 

225 

zq&$r 3 *F3em* ^srrsnift af?[*Ni i 
fcRTFRT Sfa (lL2-3a) — 

wnro— 1. B. ?ptst 2. C. sn«ra for srr^ 

3. A. C. *tan: 



[ ^mf?sr»trn^m: ] 

223£ 

arolft sfar w$ #4 fMfcra* I 

q^forarostf fWtasGrat gun im n 

$#r* *n^sra*#f ^3«rkTJ ctt? 11 $a ll 

^nr— 1. A. wrq; ; B. 
nmr-l. A. C. faforr ; B. fefor (wr.) 



(II. 3b-15a)— 

qram ^f?wf g**s*w wiraw" g n ^" 
jroTniTTfasnfara ^ ^qTirertsw u 33* n 

snqui— 1. A . ; b. i>\€t ; C. #*tt; 2. Mss. »mf 



cTcsnrmfii^i^ErT eT?*taft ?rcq& 3% 1 
^tu^t sniq^ qjsi mwitrnc 11 11 

STOW* »T q»% q^rfq^ OTttftrrT TTH I 

*m?ri ^ ffcRsmiT: ll V*1 11 

^lUTWftc^^tferqfTWi c^fTOflfacft II 3*3 II 

*^^TqH?sge*retofqT *>:q>*i fetor 11 3** n 
s^*Tqs?sgF*n?t:*Tf2^ turner 11 3** n 
£gt ^ftsir ^ awressfcrre* 8 cicq»5rg«m 11 3*$ 11 



sqi^qx — I. A. »frT«n<T ; B. ?rWl^iq 

2. A. »w ; C. om. ^3RT%: *prer37T 



3. A. ^r*T^% ^rrfcr^: 

5. A. WTf?3Tcn^ 

7. C. smarter 



4. C. «r<ft 
6. c. ^rqi^?i 



«mn$ snw ?ft^T sit ^t?^ gwi^; h $b II 

113 21600 355 
a^TO3*FTt: f^t^T^PT^TT II ^ II 

^ hi^rt sfar: sftaTi^ II \ » a II 



**ro— l. c. vrarorer: 



ft?fHig«ra«ra5j tots fcftartftait: 1 

fasurenfesTrT mrorortiit nfcr era; i 
TO^q^m^^^^sg^Tfa ii 353 ii 

^i^T??TTgf?T: $?CTtfom>an* fawn^mstwr I 



S*TOTT — 1. B. for 2. B. %^Tf^^5f: 

3. ^nfirw (?)=fafcrfcr^r 4, Mss, ^^Tr; 



wto^Tats?cim^T5at wrwt Jtn: $m wt 1 ii h 

m^*ns'*Tgf*raTsra'i<>3ra cs%^ wr n u 

tram sni*3«3WT fq«3»EH qfsma ^tt i 

fqo^qreTqswsrtwa q^if^T 1 
tra«s^Tq*re«n lira «j«Rtfan 11 u 

^TqwT?tm?q 5 ^T5ra5irTi9s 1 

a ^H^rngfaia fssxiiqEmfaa: 11 W 11 



surau — 1. B. ^cfts^ *r: 

3. A. *ft*refat 
5. B. for 



2. B. 3*ttwtt ; c. sm*n 
4. Mss. read 3^ 



13751 

fl;5r^^T^^%%#^: II ? ? II 

fft ^ ^ ftsqi^t: q^: 2 II $tf a II 

5^T%^^iRTO^ft4tiRr: II ? II 
iRSfa fcrr ft^qt 353*^ II ll 

^T?fta"taT tra ^3gf5RT «I%rT II ?\9V9 1 1 
5T^fa*£3*raT<?fw ift^l?^ II %\$* II 

g*^— 1. A. B. wmxt: 2. A. q^ 



qa&ft g m ^qwrccWsactHn^cn i 

sjsbt a^Tq*^<*q^^*ifcni%3 n 11 

aft 5n^T wwi w*m i«]c«i ii 3** ii 
srarci^TqwTHf ¥q?%T sra>?q?n5T i 

q* 5W!5«? q^T g<T*WI I 

tjwnfcqw M *u u l ' W | ff n 3** » 

^C^TfTTf rat ifa'fl sierra u 3^° || 

aatsa wwmrrora trfjfaa g *ran 3VI n 

SHUlta: H g ^W^qiOT^feTilWt^: II 3^ II 



wnwr — 1. A. c. m^n 



arat «t N %s?r ^ i 
sro^ra^f^aftc^a^ras^T* 11 Vo<i 11 

H??n5H3Ef: VTOrent* *T|;facIT?T g?T: II V03 II 



wnsm — 1. B. This line is transposed two lines above, /. e. t before 
3*TThVt: etc., 392b. 



2. A. sn?TT?cr 

4. Mss. S^fa^fftef 



3. A. OTrcm^caqr 

5. A. &3TT«qT 



eft ^TigfofTCcT^WT *TT^TqT?cTT?rgffT: II v<h it 

WT^iqTfaTqtmgi smmsRtespi usre i| v^ n 
nett *roftmit 3nmrafea?r*g nil h y<T* 11 

mffr trartaft N ^Tq^nfsra^ cTtT: 11 v<i ^ 11 



SH^m— 1. B. C. t^TT 



wf^w^ftwnft 3araiqi*refa«qcf 11 ^ n 
fratsanftenqsr et^'tatt^: i 

cim fq*rca arontj ^nf^fir ^t?srfnr i 

fgtftaqrccrc?c?m«nqwiRT q^rfafrm i 
earaisNnT'T hit ^mj^ T*? n *^*> n 

*raiteqwra> ^c^q^e fereqqtaarcm i 
ffcjwn^iwm sn^T v^rilf 1 

fTf^^^fHcffftscW ^rof 1 gpfg: 11 v^v iu 
TTfafoaq cg ra gtreqrenqjsrrefq 11 n 
crcT^qjT fcgtrcr %5qm^i fafa£t?r 11 *^ 11 
*3«TOflig«r: wicT eTcTRTq^n^fq 11 v^\9 11 



wmi-l. c. fqfc[ 



mimn^ «ffii vfc^ n *^ » 
*g*rew*g«iHn writer n*nw| n n 

0'-0"-44'" 0'-33*-6"' 16'-5"-41'" 273'-57"-47' *' 
2220'-39*-40'" 

Tsdwjiif i^iwf* faife^I 1 



2. B. OTT 



[ mmm ^ 



0'-0*-6" 0'-5"-12'" 3'-9"-37'" 71'-43*-24'" 
872'-3"-5'" 424l'-9M)"' 

fa^W WWW *q 5Trfr<C^TTf*T tT I 



C. yr*pf ff^ifaq; 2. A. B. C, tf* 

c. brot^ 



?T*tif VR^r tntf OTRTOtt I 

[ ^n^ffqm: 1 

fa^m4gwT€ftsHs?r?qimft "ar i 

(—25) ( + 618)(— 12,402) ( + 152,418) 
Wt' '^srq/et' 'fewrerc:' I 

(—13,90,528) (+78,90,136) 



**wn— 1. a. goftarw ; b. c. goto** 



(—2,39,83,1 39 ) ( + 2,9 1 ,60,000) 

[ curates vitowfw^ 1 
fsatas^s $ cRwmf as fawn s?R 1 



mnqr~— 1. Verses 461-79 are the same as Kriyakramakari verses 
82-101 on Lilavath 190, (Edn., pp. 358-60). 



aa*w*i*i* sfiwtara: w n 
swnwnrcjta[w] ww** ***** 1 

srfefia vtfcw* * w^l vtfetpna aa: I 
$c?*5m**r*>: ^wrtf:*te^ i *a: I 

*t<rm fsnftarf fa ^ m ^ 13fq * 



•iron— l. A. B. sWssr; C. STT*^ 



fafolt WlN W>sfq ^fT5|^cT II Vt;\9 U 

— 1. The Kriyakramakart passage, (Edn. p. 360), has two extra 
lines before this : 

^^^?l?rrs;rfr?T^TT^Tift#^5n- f>fcPT II 100b ll 
^^ffare^dtaszrr ^%?t <rer: n 101a u 

2. A. sri* 

3. C. Hapl. om. after to two lines below. 



area sftwfcm^r sra f^i%cT an: i 

q?rf<m m cfcSn*T!IT|WftTf<? (I II 

a^T srnnnr: srrc^iw Sc'nst'ft: s«re> i 

siHFn— 1. Mss. read <rfor: ^TT 2. The mss. read WcTT 

3. Mss. read ^TetflcR 4, A. Wit ^W^r f (wr. ] 

5. c. sifenrc*; 



to: *«s*rT upsnw gf^rwi^rTTTwrt: I 

*n wrq v«ifsw s*t"to inwfivnf n n 
5r?tt it qftdnen m *ftfe*T to: t 

efforts ^Tx^TW^T^^T^TlTTcT 1 
^^TO?T^T^>ntiSTf»TtTT S*t: U X<>3 U 

«rgww& to *>ror?T?TO: n 11 

ftl«ff cTfecTTTS 5RT^Wfsfa at?TO I 
?2<sjt*TOT*T WFWOTWT *TT f?T%rTT: 11 11 

wssm wiBmn »*n *t%tT?t: i 

H*TTO*g^^fa<sff5iJT5*TO«f*>* U X ^ 11 



^t^TT — l . A. «wrv; 



2. B. qfc^T; 



[ i. ezra&Rrra: 1 

^fpto *w <eh ^fa" n vo?3 n 



oMUWI — 1. A. ^fcT^JTT 2. C. ^SJTT 

3. A. C. ?*TT*TT 

4. Verses 524-31 are the same as in Kriyakramakari, verses 



faxftm ^srRra i 
[ ii. ^tmcT^^^^R: ] 

lift* *3l5rf?W5nra*itif% II W II 

*>wn— 1. A. B. C read ^irf^R; adopted from the Kriya- 

kramakarl passage. 

2. A. B. C. read tffcre ; *r qsr in KriyZkramakari, 



1 ^Si^ *\ fa** ?*™*fcrtfwz* i 

«^>rofa*93Hm^5r>SOTor ffT inn: I 

«N O 

fa^ffcW *5*T ^ifrq TOOT* II II 

snqT?aT*nrccf3in esTSTsnsn?^ era: n 

WTFOTf — 1. Verses 536-616a are the same as Kriyakramakari, verses 
1-81, on Lilavatt, 188-90, (Edn., pp. 351-58). 

2. A. B. C. ^repj $T ; ^$^f in Kriya. passage. 

3. A. B. C. 5RT£3TPT ; <T^J«rT in jfr/ya. passage. 

4. C. unffcrenfr 

5. A. B. C. ferqift^TT ; Kriya. °5t*nT*T 

6. A. B. ri^TFr ; C. q*$r*T*re«ifor ; Kriya. q<ftw*t 



eranvfaiT ^nfa a^c ^tt^ q?rc?ra: n iOte n 
m sftaT m tf^TqifcfT^ * it x*g II 

qiftafifiii: wpf: a 3 ff^fTq^gqt: ll W II 

[ iii. ^fTTcr^Tsraw: ] 

sna^Tfo^wV writ: ^nam i 
h *nfo**M»rrit a*: stocjt?t: ii scstit n 

a**Tq^>r^iTrit#rit|qt: i 



arram— l. B. smtereTcr cr^r: 
(To flo — ^ 



smWift^fir: qwfanfaasV $a: » 

^nifscfTW^^Tfwn^sfq a$* * 1 
aai^stmra^n^aTae* T^a: u w 1 1 

aa: ftiwu^Riw ^toto* i%a 3 h n 
saTwrsfa s aTqT?a*n*r?a , «n 1 

c!iit^q^feTT»mt sm^T * *^a 1 

an: ^fa^^rc*forrcirfta* 5 *ra i 
qfwlra* aa wra«n«hrf«r bwwj u W n 

awnisnTgfa: w^vif s*m$a: wr: 1 
^Tqift^^ratf^^TffaT aa: u w u 

mm?^ ?r*mja: atog^rareif ^ a^fa: 1 
CTnraraft mniprw^aT a^a^T n xv» it 

atara nwHjat *n*iTO3rraT«?i?a^s?aa: 1 
fsr?|Twi*aaY ^*faroT?awirii* 11 w 11 

«n«n— l. c. a^foswt 2. c. ^irk^cnft: 

3. C. Hapl. om. of three lines after 

4. C. Hapl. om. after aat to arft, three lines below. 



aa> mwressftssfor atari ^ wfww: 4 1 
ggrataiwiisra> ^ 38: n W II 

5tritsRforT*rit g*3*ita 5 w3TT^i: i 
^faiiTTO^raiqs^qi^tsra*t: u u 

*ifq>ft sqmqiNTOiiMhfrrat: II ?(»*9 II 

a^ngfcT^^ra 5qmqfa*TT tot i 



wnOTT— 1. A. B. *TPTHlfMrt 

3. B. WW shffiT 

5. B. ^rcftwr 

7. B. *r"rar 



2. A. c. tremrrcRra 

4. A. C. 3*TT 

6. A. B. C ^cTJ 

8. A. C. TO 



era wrotfqfc mwn* mat qifcnreitjfr: n ^ \\ 



«ikwt— 1. A. b. c, ssf 

3. A. B. C. 5"??'TqT 



2. A. b. c. cnrefosr 

4. C. TTqt^ft 



g<^rro*ft*ism festal * sreftqm n n 
Bratfotafa: a spuf: sre?ft Tel: I 

aoHrUf fTirt: sn^r qu *r%a *tst i 

H^MMN S^mf^ftT^ 5T*«ft »I%5T FRJ: I 



^<rifa?TO3u*TcTg;*i hi 3 1 otW?t: 11 50 ^ n 

StjTCtTT — 1. A. C. Sq-qT <J 

2. C. Hapl. om, after q*ft'- upto jt^:, three lines below. 



[ iv. SiTTHTOT^TI «q"T?Tir5TH ] 
<fc*tfe*7I * *mm? 5Irfc^m?Rtfjfcfq it w II 

*rr wsn iraqfti * orami «Hs«i to h W n 



wrmi— 1. A, ^fcT: ; C. ^r*r: 



2. B. w. 



fcfhrgig^^ <t**t ante ^fincT*? i 



fn^r * g/^fcf fosm fTffc^cr: i 
«fl«m^T§5H^ to fanfare n ii 

*q*rfafq ^TfJTi mfer 5>:*>>fe*q?n n u 
^srFcWsnsqragf?!: ^<«T^srV ^51 11 11 



iron— 1. c. «t«t 

3. B. C, «Traraftfq 

5. B. om. snftr 



2. B. tfrd*HN* 

4. C. om. the line. 

6. A. B. *r 



sat ^srfa^5rara*it»n?5nft *?tt: n ^ it 

^iM?* ^TWr?iftq& fafsTOWTT I 
^ifa Jiff TO ^TTT?cT^fwf%«lcf'T I 

sin^TI — 1. Verse 647-48 are the same as verses 1 and 5 of the 
Kriyakt amakari on LtlSvati, 188-90, (Edn., pp. 351-52). 

2. A. B. SRTff 

It o ffo 



s 

wme^qissr ?m*qi?rccsc;ii«n *t%?t it ^tys ii 

^ranfarera? ere ^ aer: i 
cnr^af^^w q^ qre#5n>sw>: n w u 



2. Mss. read cPftffrrera' 



*r*3ra"ta$fcT: smfenfa W q^fenr 11 w 11 



«nvn — l. A. girat 



2. A. C. jftTTT: 
4. B. qqift 



A. 3??r 



5. c. ^teg^r 



«r?ft wm 1 ^tj^t 2 *%?r t 

3^*^^Tf?<TT«jfasPT?i: ii ii 
vr^TfBT^n* f fcr: *n<=«iar spurn* i 

^S^^m q>5WT^^5!T*l It \w II 

fjg^s*rir?fts*Hi^r3**ft g: h torn: i 

WOTlf CTcft ^mcM TO: Jlfcl II W II 

v^rantNn: *m?r TOmf **ftfe?m n vsl n 



trarannf'toHrfai srfjrstafag^ it. ii it 

arreft gift vn^ eft $rft girvtsq*: i 
sritronvftcftiiV *«tt qtrcvqffaftfara n 11 



5in««n — i. a. srwrrepc (wr.) ; C. «F*mt 



2. A. C. cTrT fTB*f 
4. B. sWrRsr: 



3. A. gpfterar 

5. A. B. for 5fi<jf 



fBVwfa *J*ft gw» cfc^^TT cT*f » » 

mil wift fsgfomt aftnftfcril: ^ n W " 
ift wit: f^niwi 1 

ftwrt ^f?T5?f WV: n W n 



Unwi-l. C. 2 ' A.C. cT^^5T5T 

3. C. Hapl. om. after to tnara in the third line below. 



vWrtt gift TrctftfgsTOTcfa sga: n ^v? u 

VTUfccRfalftitSS Ql^i *T§?T c*$TCT I 

^ q^f«T^?^zftTT^^ fast $f?m I 

*ft 5> ^? qw: S*15f qi^nf H^fefW ll \*oV9 11 

5% I 

wren— 1. A. cR^Ter 2. C. TO^ffcT 

3. A. ?Nt 



toi*A q»«ffera*rai 3*a*iircr: u W u 
tort jifti*tafti3«tat fn^rt *ra 2 u vsH n 

a^mr: tonj«i iiwnif *r%3 u W " 

gacepc^ fggfacT: ^RWt I 

«U3qr — j # c. Hapl. ora. after ^ to ^"T in the second line below. 
2. C. for *3 



TRlftiff»TTfclTT^m?lt Heft 9<lfcrc TcTO I 

sm^WcTssi qstrert Tf^?r ^ra 11 w 11 
ermfe «pi«n<mf met $r*$rt&R i 

•ran— 1. C. *t for i 2. Mss. read *ft*v=ft 

3. A. C. ?q;JTT5T: 



qtarcNn ijsrats'ff » 

qtaitratff Opto: s SranMtafq u v^v u 

g^rcwit: mft n«r 39 qrei sst i 
*s%fS5**2*ft «mr qqft *%cf cT*ft: II \s*3 11 



3. A. *r fj| ; C. srfa 



2. Mss. read jftsteT 



CT^fatf sum* srcsnT^ gqr: 1 
"graft f ^ *rag<ir *nsrita j«rwf%?r 1 

faS'&T '3«3FcTTgfcf: fq^gmtqfl^ 93 II \9K1 II 

ssrosm — l. A. c. 5TR3» ^ 

2. Verses 752b-94 are the same as verses 1-44 of the Kriya- 
kramakari, on the Lilavati, 201-03, (Edn., pp. 395-99). 



^nss?* *t§?tt ijfa: ^"7T ^ 5^fic^ i 



SJWRI — 1. A. om. aicT: 
3. A. B. C. 



2. A. B. fa^cf 



g«R fatjq ^vjj a«n i 
3*r stutter frtfcnt i 

T«n ?q«r*TTroT: *i«¥t wsnn^T: n 11 

3>?omi$^T^qfa9T fttW *fcr i 
qftww *?^Tm«it surcrm *rfq fercafo: n \s\90 11 

Mcit simmrfa^f qfaaisr qssr ?t%<t 1 



mm— 1. A. ftftw 



rfftftfeft aft «pNra"Fi **%h i 
^fiidi ^^n Wif www H^gfrni i 

mran— l. A. «rcr 2 * B * c - 

3. A. C. *PT TO 

4. A. B. C. Hapl. om. of two lines after to . 
These*, lines have been restored from this verse occurring 
as Kriyjakremakarl verse 35, (p. 398). 



%^f^5 vRvftft spfa^fa[a era:]* i 
^^ft «R5ir?ft sfcratsa fcftqft u w u 

cTcT «nfrl g*R rtf^T ^ 3«U I 

srcNirori ^ s^faf samT^sr^q^icT 11 \»V* 11 

faster crca^qfaSre** *?n6rcftfani »i V9%^ 11 

wiww^iWft 5»wt «rr«i$fr: fata ti ^V; 11 

— 1. B. Hapl. om. after TT^cT to *T%cf , in the third line below. 

2. Mss. eft for ^TcT: 

3. Mss. $mrtor 4. A. B. S^ifM*it: 



rifen <^a ) fcfaWt: W 

SRifora^ ^ ^ 11 * c n 

OTTf^^^ft^T at wftm^ I 

ft^i ifcd w» <l*n W * ^ H 

firorrtfir (n. 17-2U)— 

for?* «fir u n 



«n$3T — 1. A. B. om. anf^. B has a gap here. 



[ Tf^: ] 



^ a^TI&TC:, g ^ II ^ || 

h § surmtM: *qr?r s sr fowftsa ^r^: h 

fl&mfariir ^r% qfajftqa i 

as: *3fa£m fsrsmfcqr snsg^w ii^h 

it 

>JFRR%fir (II. 21b-23a) 



*hq>*ra a g^fef, q^T^f 153$% h c<|o n 




mron — 1. A. fesatftarar q«r: 
3. B. C. qfosw 



2. Mss. 3^5$ 



^Nf^Fwrnn^f^ r^ra: II n 

WSCTpft^W <tr$t%$ I? II ^tf II 
qnnq g^sfq ^ffr ffts^?ci^i^fT5fcr: ti ^ u 
eranfr: 1 fa«T ^eNuT assert a| i 

Wife* W$ *J#5T 3^ II M 

c 

qjT*rc§ iwsfcrciwt mzj w, i 

sr*5 srfesiat 3 men* ntasf?sr?r: n ii 

^Ifa fifTf5I5T?«TtsqJ: 5TTW>, qS^I^^fcT * I 
*ft«l'ft%S<q, qn^sforc 3iT¥rt?T*ritaq1 cfcT: II U 

8IW5trT ST faf?T5m ?mf5^Tf5frSI^5rT II || 

«ttwt — 1. a. ct?ffa:; B. f?r: 2. A. sfj^T 



win m ^TTtsTafimT *«jgwn i n 
*nter reef ^ vgroatfera: u ^3 u 

lata?* faro rorcfrivn fa?;* | 

snfo * f?reTT iMf; || ^ || 

TOribrfim §R^q^j mi four | 



[ TMfcTTOT: ] 

*?Tg*r^ f 11 ^ a 11 

lifter q^f ^fa ^rSTT ^wip^ II ^ II 
*W qtfNtf, ^ 5^ ^ || ^ a I) 

?KfcT**T ^KRfsfq' * ||t;^ II 

wu«n fairer??*!* ^^q^rmtft n u 



^d*T5Hl3*rft ^OT^. II \lb II 

*TT*^ f^N 5? *T*TC ^ | 

STfftia^ft %fo (33b-34)— 

*ft«»T*HT??t fafrF5T HT^r STT ^f^TR* II II 

w&t nvft i HIA n^f?r a* imj i 
^twq^H^tfe^r: sffqf^m^ cr: toe: i 

Hlfaffift falftift st:?5tfcra'rcTTf*RPT II *v ^ II 

?TcT fasmf fafa&qF^ ^triform i 



iqWRT— 1, 2. C. ^^IT^T 



[ ^*SS<$£: ] 

arcs <ratafa^<n?f vtfsvn faswT §<n n *n n 

^srwrera: sitan: q^^a?ft: fata n n 

trftrc^ q^s5nf?TT^c! 3* it n** u 
5I|ff H^tH: *m?r feat: I 

fiproroiwft: *!TO5P*nftfore for* i 
[ ^tos: 1 

fffwpftft% (35-39)— 



trc^si § ti^fa f*«ra i 

5fa i _ _ 



118,18,103 



1. A. Te<T 



^g^^^g^^fT W^T«f!Tp> *T * II e;\9V9 II 

N^awvfrrfTcft i®5lm *rfe § to II u 

cTTicqfT«> o^to qf^Fum^ M n 
wwi%R?w(Nt^Treinf«i ct*tt to i 

$m rnqftf*: ^h^st srtSrwnr m% fir 1 
to a vOTftfc^t ?fta>3% efi sr«vcncnn i 

RNtw^^%f^ ^qT^f *Tf?T5^ AT II || 

father tarofer 5T5%fi^«ni^«r*T: i 
tftvtar^vftfirctf srfaratfr* «ci 11 u 

V^iRincW?^ q&zfit qtafarW II II 



TOHRM«rahtf fir e trra^rfigra f^JTT i 

mwi im«rt aiwn TOz^farataforra n n 

swiun% § a*q# gtre&cr: i 
in%fiiww s w^Tf^wr: cmrcrcfarcr: i 

[«nt %f^r] 1 (40-42)— 



RTTOIT— 1. A. B. C. give the pratlka as tn*r?aqs»r I C. adds *j?resrto 
2. B. *rar 



[ TT^^TQTI ] 

apart w %m \m ^imm^ I 

VOTPgrTdr ?T?%fa**ft^Rta**I * gift: I 

q?c fsm *n*a: a § *n«ft ftftrarit 11 11 



^—1. B. 2. A. B. fawn? jt?t 

WJWHT — 1. B. SWF for pwi 



ST ^fl fi^TOft ^ wjj II «^ II 

firc^fir (43-45)— 

[ srfatrc fa?n to*** ] 



mron— l. B. ^r: g^r 

3. C om. fsrwriwr 



2. A. om. l?r; 



[ ] 

ft?TOf<rtTO9qt «W f?l3$cl I 



— 1. A. om. jrt: 



[ *fas$srs s^mr: ] 

ftsro^rftppg" w ii ii 

?r^5^r% (46-50)— 

prefer sirm^r ^farre>HTfaro u w n 
WHra srferaTTCH few m^n^n i 

*j[?r*— 1. A. B. C 3 . 9 Jfite^T 2. C,. fop: S TO 

<5HTWl — 1, C. om. Scpfi^TTfacTr 



i^ft fltfft II II 

15 ^wtofti im n 
w?*n^ w^ 1 ^5 

^TT^TT^ FTT? f^RTCW II Ho II 

c 

^ifqci pft^r ^ntf sfsrcw i 

1. C L . 2 . 6 . 8 qsra 2. B,C. 3 .4. 8 
3. C 3<8 =^TT^ 

m — l . A. i^rr ffr^m^nr 



ff^St: *$£<r sfa (51) — 

[ 5rspRT?cT^t tow ] 



3«PI— 1. B. snfcft: ; C. <R&5 
wnwT—1. A. q^T^W 2. A. sf^r 



frw ^a** httt^ ^T«ri m^eft ^?TT I 

ere* *sim§?*ic*T*cs3r 3t:q>?ra^: n n 
smrftnil ^tfwH f^cf % nn;: i 

f fir II 

*TE*KT ffr (52)— 

[ 5R7m?fT%«r ^^«f : ] 



— 1. A. 



^ffSTTg^fa (53-54)— 



TSqf^it f^ni^T 35T([cT: I 
TOS^ %?5cT: 5T>TT TOfWft cTrf: I 

e 



2. B. q^?^r 



fcrjffcf tow: ^^qFcr?^: h ^ t , 
af^mrofa: attain faTOrintefevT i 

***** 5,f 3 5 TO*sa*w*3 ssfo H ^* 



80 




2. C 6 *Rft 

4. c l0 fesfafq- 



ftwt ftrtf^r ft^t II M 

820 

ifiragwr iRfaiiwrt qfc*u**ri ^ *nfew iims.ii 

firftfS" 53Tlfe (55-59)— 

TO^TS ^>fWT5T r^Sl^l aS&f: U W II 



4 

40 

fr^iw&rc jpftm^ f^^i II II 

39 82 

vrg^ II ^ II * 

53 

m^WTfe (60-68b)— 

traMtroM ^ fl^M srftramPT i 



wnvn— l, A. m^n 



2. B. Gap for 



mtfaXi fat src^m*?! sit i 

g waf ^*r, Fn^^t h ^ ii n 
sro«n^ wf^M ^ ii ii 

(to^inr , 22) 
[ ^I^sfc ss^'Tfa srfwsR ] 

fSRSinfefa (68b-80) — 

ijj?n?— 1. c x f^T 5 2. c 10 "j'wft^m 

3. c x *tepnf for t^sit 



*W ^ ^mif^t H ^ II 

ure ft 2 f TO 5 i 

f*Wifer: stsft fNqr^; ^ g^: II II 

^T5T iftrftvERri SPSS!*?! ifo^T^ I 

c s 



^[5HT — 1. C x _ 5 10 wffsfai^Rr: 

3. C 2 r^^t 

CUTOUT — 1. A. 



2. A. C 6 . 7 5 for 



80 

Haft ^rj^rtfeif *srrft^ 3% 1 

*m\ ^4 *&$*u fcw4 ^ 11 vs^ it 

WTO fSPl <P| *ITg^% I 

c >a 

fa^qresiNft fa£qa**rw: 1 

wq^fcr* fT5Tf^m^ii%?TH qs n%er n w u 

sfe^m«3?rcite wpi qf^ c ^ 11 %%o u 
?tot aft a *iteft«RtarcreT %fan* i 



[ ^ fa^ro: ] 

240 

14 

S^qtsnjrT: BpurftaStN ?^?nfHcT: \ 

ftiwnwi st:^ ^ sftsfasft tos* n tool H 

WTTTT*^^ fori ^ H «1 

f«p?§ w«itsfcw wtsrf^f qrsereflft: I 



trout— l s A. adds here 



?W9 



*rraf, TOT ^ WfWlJlf I 



PFTOq»«Tqt: ^q^fff^rf?fr^T5T q**t I 

JSfa: P$S«qiri 5ft^r^ SraftRPT || V1° || 
^tf^tf^faRTTfaqfqft, f^T ^ 2 STtft: tl <[<><{<{ || 

^f^risrfucTrRf tren^n* tftq^ wit ti u 

*jfcT^rtf«T* fa<<T fTSclT^^TI H5T: «q: II VI 3 || 

waTfq sssrfaa: £qr, * § stir: h*tr?wt 1 

ft* ** v^to:, afar: 6 a f<[ fwn a*T a*w»* n vi* n 



aaftawHi^d: 5T5T>OTq»?r«nf5RT: i 

*T 'TOT UrSf^fiff^qqer HgScT: II <|oo\3 || 



1. ^TT for f?^T 
wnun— 1. A. ^raq: 



2. 



2. A. fasrfq rfift: 



A. C 



i_6 ^"T^T 



3. A. om, 53" 

5. A. q^TisrfaRr: 



4. A. B. Hapl. om. of ^ 



6. A. Sin ¥W 



«twt: ?ta fawn«n farceur n il 

ov'^ht fenmcm w^fasnttarai £n: i 

rnift* fatW* in: niT^T^g civvfRr: ^ h n 

1. C1-510 tfWT for WTWTT 
tqraqi— 1. A. fera*«Plt: 2. C. igTO for qf&T 

. 3. C. for m^r: 4. A. fa^rtf 



"dfa *?rerat *n fira: II vs$. II 



Q 

srf?W«s*n;«T: * foam: srfcrsm* n V^S. H 



f 

wrram — 1. A. B. C. om. but restored from Golasara. 

2. The references are to the GolasUra of Nilakarflha 
Somayaji, ed. by K.V. Sarma, (Hoshiarpur, 1972). 

3. A, JtfRa: 4. C. 



fazmqz wim mm%* w ■ 

WHY W1W ^ 5 u n*U II 

frqrereir * vfwiq itewri: nftf*: 11 I *** " 



vmm\ — 1. C. sr*ft 

3. C. %^5T 1** 

5. B. Hapl. om. of the line. 



2. A. cRT snon^ 
4. A. om. 

6. A. B. snsn^ 



fatfccT ?wf STF^ tfSTifc«5tH U 

*fw«hwn* fro aw: sftsreei i 

to, cf«vif<r *«rfssft fewigfii: 5t^p^ n V** n 

fRTTO^ %S*t fafeft fc^T It V*^ »» 
*tffTO IT?5^ ser: n 

to, a«n «rornn5f ^ ^ g^swin » 1°^ » 

tmsur— l. B. 5^ 2 * c - ^ratf 

3. B. Gap left for 



[ wire: ^ 



«?3 *ftST<?!*fTO** ^ifc^ *ftST%?ff?|: || 

sresfaiwRTfam ^rvunftfs^ far?* i 

wnsm— l. c. smffcPT 2. Mss. ^ 

3. C. ^i^rs^^t; 



titavtan are? gq^rareroctniT i 

H S^^^JT^T f^>5TTfsW>cTT^I5f l| <|o?* || 
ff«n% SR^fcT tTSI*| *ftST<E?i ^ | 




amsi— i. b. 

3. A. B. tf^fa: 
5. A. ssnrrq^j 



2. C. 

4. C. cPTT ff 
6. A. fat 



sans* mwfe 



cleft 1 *T*?3?n<T aCTrajtSlFftWT SH*T5TT II ^oqV II 

3&<rM cf^sn^q^R src?q qqq*qfrr 11 v** n 
qstfscqr?*ri%^q sReqsfq q>sicq<»r*r i 

t-3 ft *s 

srat q??qi?r wsq %«rl& sftsrsi cTct: 3 it v%° u 

5 5 fir teqj£5TCm I 

*ra:«ifsq 4 a^^ratmsr qsrn 1©^ u 

«qf«(9m^fh^ f Hq*T«m ^qq?| II u 
rTSI *ft5t??T $?qT 5 3W3q>?r iq<T I 

w^pterefcrara: sftsrqfesrqt m * ti » 

?ftSTqj^qTa foq% STTO § *sq^ I 
q?T *?3^faf^3qi$r*raq*Trft gqt: H VV* II 



sqTWI — 1. B. Gap for rffit 

3. A. ?r«n 
5. C. ^qr 



2. A. *fcr»f 
4. C. JTf^^sq 



6. A. B. grci: 



srongir Heft Tf?w?^TT^?nf*T^ n n 

sinftf?** qsfr mvnf frier, TO^g^m n <[o%% n 
*6n% fitmFSTsf 1 TO<*»?i m: 11 <noo u 

S^ScR (80)— ^q^5T 

a § a^ra"!** aWtem^ fclWajji 11 110^ 11 
[ sfa cT^^?t 7^rsqr^q-mf gf^r<ftfaEFrcf 



— 1. A. C. *T*CTST 

2. A. C. om. the colophon. B. reads : ^% awKT tifrqw i q t 

Wo Go 




[ *rs$ www ] 

fwm^sft «tt ^ mm mz4 i 

[ ^^TRWT ] 

ftRT^% (l-7a) 

«a*src^T mjm mtm ^^rfkmft i 

wftfipffWfl^ f^ffT fro flVfTcft sc?§ n 3 u 

ff«mfii Tr^r«T na: <mfo wft deleft t 

sre q?r ^cf^ricr srftw>MV fe*prfen u vil 

ismfs jgror scro: s^re*ft ^tppr fa^n* mil 

qiw% srwm^ 1 Orcsrsisft ?rfa sfar: a: n ^ n 
«nw— l, A. <n#wq^if* 



wfaratefq ti a* wtctt *i^f?ar snrt srsrrnfa 11 « 11 

SRST ^TUfcI ^ftfc* S^ft faqcPI I 

siqutcf «TfsfiT^T5 ereshr: *ft«im*qfe*i>: 11 % 11 

^Tfam^eft infer sn^^r kttc^s;^ 11 n 
smtqft f?rra§ ^fesRTH^ *^?r 11 11 



WTCHT— 1. A. B. C« om. q^T, which has been restored from Golas&ra* 



[ ^Tm'^Vht ] 

w ft^ftsrra*ft 1% <£rf<wft^ ll r II 
g^rartf ^f^tal^r ^rcfssr tfrsq^ 1 mi 

tor^^to^ wtitit tivSt 11 « 11 . 

a n -v s 

iwi*g*r: mwtt a^far awtara 11 ^ 11 
*meri ^^3% it ^3 11 



«?w— 1. A. wtf 



mm «?qfi^ era tra^tfrrcfcrfa: I 



*rcf?nN?i ^ w. ^farotaroj it ^ u 

«T5 ^*%»T f*T5»T ^5Tf?a^ <E5fT I 

tna^jirfiTOBi^arit *fti<ft*ft 11 ?v 11 




wron — 1. A. TOrorennf *r%q; 



2. A. to^t 



% % i 

(6b-7)~ 

*ff*?^fa eraT^f ^ ii ^ n 

Sfrom^fr TOrctaft 33 fTrft Pf^fcT I 

l - b, <PRtff ; c a _ 6 . 8 _ 9 w ^ 

«jto?t — l. A. *r*sr^ 



[ ] 

i^t a^ra^sfa^Nft iu a n 

IN <rf &wt w#r tf^ n a b ii 

^E^Rfa (8-11) — 

tos^ht miamre nwrwwr famfsrcn: n 11 



mw-i. A. c. to ; B. 2. A. TOrrat; B. G. ^^tttt 

3. A. Hapl, om, of two lines after qft*R*T 



51770 

^ g^^STT^ WW ^tfe^ WIRl II?? II 

51770 

^gwntfw : w^roflm turcorfarar crer: ii *3 ii 
sjmT * favUT^ vtfaprcnr: ti ii 

5^fa3T*n^H%3 cm *GJTOT inform II W II 

fMtaftau; s^t ^wir: rafter ^rm n ^ u 



^tt JTT^mr ftgqpmpn to n 11 

faro cnmsqi^it tTOS^qnkrtar: I 

ffa II 

(12-13)- 

CT^gfeTOforc* sre* to cicr hit *r*ro I 



^r^m^ftfa (i4-i6a)— 

[ ^STOtiram?TT ] 

HT«im5IT?cTr^f?T5l?ITcrTcTTS|5T?a^r^q I 

s 

?ft«?R5TT€IiTm?it §n<m ?R5*f ^J^TcT II II 

Ti$TC5wfsiw5t g»TT3 asgtf s^tra n n 
fsnNrrw ci^nifcr srmra: faftnr *g$tej i 



mron — 1. B. * ^ros^^ng* 



0n?^TT%fa5rirt^cr^5TffcR -etc* i 
^rf a^* tow* vfawft 1 1 \9V9 n 

UQUfot W *wNt ^ST*TrTT CTOTtTcT: II II 
jfaT frf«FTOlf SR^WS *TST II 53 II 



ara rrcSram fopsKt u ii 

f«%5in tTfe^rTSrftRfT O^S^T § || 55 II 

ffrmtft g stauf xmfai ferfk% ^% u ^ u 
^^fafaswtecra rnsrfante^ ii \o ii 

5n«*t<TOTra*qT<i snfa «f^t ii %<[ U 
^Tq%aT *c m fa afoR H^t^ra*: u \% n 



airon — l. A. B. *fa<ir ^t^ra 



[ f BSSRFf : ETOT ^ ] 



■wfcmiwiq rife finfiratmngfa i 

enfant qfe^Tf^ fc^i *T<fi£tngfa: 1 



STTOTT^r (16b-19a)— 



— l. A, *?s*fa?n5r 
«jrOTi— l. B. $^fcr 



1^ tf^Fi^ cr?^ir| ■[ w&nm^ 

nt&n siwt, <Nt sfV^rT m^t a ^ n 

sq^T ^^T ^3qf ^ ^f^THf ft^*TT I 



sum?*! rT^r!>*t'5vf^qra^eT: 11 v$ » 

firfNTOtfaVcTO TOUT 5T%«W*m I 

faanron n^so^: fatlranvT n «m u 



zmwij — i. A. Mtacwttrat; 
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^raTTzrr 5 % (l9b-23a)^ 

vqraNiVTOtar vt;q?tfg$TO warn i 

fe^TT5?m q^T «ejRlT *"ft& WTS^ft *T%?T 11 *i^*m 
1^1—. A. B. C 9 insert lines 21b and 22a before this. 

2. c. wro 3. a. qnrrar 

4. A. B. iffaprf^ 5> Af 

WTUWI — 1. A. «T5T for cTcT 



^66 



g«R $t«t ^ fa^w few^wi i 



3. A. B. «R for ?^jf 4. A. nfa«T <PT 
5. B. ^^^fa^ffazn 

cqTOK— 1. The mss. read *>«rT«f 2. B. <K*f for 99 
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flaw — 1. A. B. spffc^^r 



1 A. Q. srsfiTT 



amTTSfcfTrfcfir (23b-25a)— 
5fiT^£fa (25b-30) — 



•mm— l. A. wrRKPfhrift: 2 S a. *n«N 



^^wftwr: ^TTW^ II ^^b II 

stem ^Tgift^tf^r smf?rcsremt<?ft i 

m^KRift: swfesNiifo wta^sftraj \ 

tfawfclTqW m «I%t?f»TT?cTTT€Ilft: II T*1 II 



— 1, A. f?T"S2 
STTOST — . A. ST^T 



ncm^t sfa^ sre«?<>3?nfl u 1** u 

tcsrcra^n fawn aqfacOTcrfteqm i 
*sifaraa«rai starf RRra^pwft: ii W H 

srra q* 3 <fi «rfifiwi3?f: i 
«n*in— 1. C For the verse etc., C. reads only cps^rr^f 



[ anrc^nr ] 



5% I 



^«im*% (31-35a)— 

*§*ci Stew if^T HffTJ ^TOTCfift^fil: I 

srtw^rsi? $g*§ ere* towfara i 
r^res^ f^TO?T few?* n 15 » n 



1. C. ^fh=^ for *TH% 

wnwr— 1. A. B. om. the bracketted portion. C. om. the entire 
verse q^ fsafa etc. 

2. B. for arat 



^t^fa|s;*Tfaq; ^ f faqq^ | 
^*P5T%*f*R$ TOSTT^ II 

qraroRiqreiqq q^^nfNmcpr: i 

wzi uwr ere* sssct *TOT<Rmr n 1^3 u 

^ftwrorw qiftqra $ ctroraftg awn i 

•TOR cr3R*Rqi«R 1 1 I^V || 

smq qm qfemtfemm* r^t i 

qwR> fasRi^a q fasreq: qxtesr q: I 
H fq^q cPft: ^aRSTcSCTRT* cR: II W II 

JT%mqmw«it 1 f*d^ ?R fq?n I 
3Rts?RS* qqq qtmtayftqft II W II 

qqfil *qgq#r w^fgaq aqt I 

3T5T%: oqrfqqrin *sRTrsrfqa*em: 11 w 11 

q*R: qirfqWTT^q qfbPRriqgfer: I 
*czqiqfqq 3%R STT gqlTOclTftqin II 1«o II 

V^BR fqqi qsifqRTTqq q%3lfe I 
qq>qqwnq?q?q ^TfoRrT** II W II 

srm5> spqaTS^RifaawT: I 

Weft qTCiftqei q«R ?3Srq<J3% !» W II 



sqwm— 1. A. Hap. repetition of the three lines fksRJ'T:, g^sapaq and 
qriF^f 1 



ifej f^sm^f: raft: ^tt? sri^: II ^ II 



q^mn: sftriwgRPft: <tt*tt?cTW i 

^rowi era *pifaT grocwawre ti is© n 



2. C. ?5T f 5Rt 



fop^fH W BSFWlfo ftRW II II 



1. B. Gap for ^ 



2. B. SWftnW 

4. C. ^ 5TcT for cT5f: 

6. C. smf^r: 



3. A. adds before T°t«T 
5. C. ^'Frc^ffr^r^ 
7. G. <T«*rft: *nT3fT<>ftt? 



^ *Tt% g^i II II 

^T^^fr (35b-36b)— 

*Fnro*fcifonwii ssr «rf?r: 11 r©o 11 



wiwn— 1. A. a«n »T^r: 



^CPT?TT^I5rT^T ^W^^T II ^ b i! 
ft^TOT^ llTOltf WT II ^ II 

SRiTPFfa (36b-50) — 

?re «rt>q?r i 
^wrt trfbsre^ ?r*%?Tisraii era ii ^0% u 



«4l^4T — 1. C. for 5RT: 



^ €tfe:, sfin, m\ firPwM l 
titan i^f, *rrpT sfWfcrl H * ? a ^ 

1 mm: ^tfs*t:*55<*rf firwsiTiftwrm ?ra: 1 
g*ra ^rT?af^ra fastrctouT n ^ 11 

fsTfirenfWTSfl: $rej§siT«>rra ^ma 1 

3re»fat «PT%5?m S«?ra a^TST>H?«I«n^ff : I 



*T^t*?ft fastest fti^T ^nrwsrta^T i 

1^ f^gRfFTR^ftlT 5f««fttTTT II W II 

q*wm$s*W^^T*ite?wt: II W II 
stct: vnf stared n^o u 

stU^Hl— «1. Mss. defective and show a gap. 

2. A. C 5PTf% 3. C. TTf»T^T 

4. c. er**n^ipforfcsmn 



$^t, ^ iiita* ii «^ ii 

frrH fa 2 w H^stf I 



3. B. om. 



^?rq— 1. A. B. ST^fe 



2. A. C 10 ^5 for eta 



KTORtaHT *tlf * ^f^IT TOT P : I 
«IfPRiT*5rf SJRWRSTCT ^ IU° 1 1 

aa ^itnw^fcw vxpti ^a u W ii 

cltresnfa: 5T5TT^»Tf*T: fe^rfScT^ I 

aa rtfarart f ssfarfemfsra u^s w 

aw w^ftm^m?awri*te*ft Tm: n w u 

aataw Ere iTtrosrawnfons u » 

af5?lfeaa*y£ s«w swfcqa i 

^rirnj ^rqftsft as ^snwrfa af^a 11 w n 

aa: ^fa^aiwn'ifefa ^ s*a: u W M 



[ ^m(^?r)^f : ] 

soften w ^>T^: itmif tif fir^r 1 

qq^TT^r: ^f^tt 1 |<r: stiff! 3 ^pgi* I 

^pfErrif^^f %^*r erfa^fem 11 ^ 11 
ffansfftft' (51-52)— 

sffT^nr faf*^ incn^: ?m*?0¥*R II ^Y\9 11 
[a**f ajsrai 5pt?^: ateraT] 1 q»«n^?r: 1 

^Tfc9^ffftTO> Hi: ^f^fmfRkftr II ^Vt; II 

liNwtoNwhr gwm to* i 

oiMt tT3T II W ll 

« «, 

sniSHT — 1. Mss. read : 3^f^rm *ft*qT 3TJ 



gqq^it *THt OTf^TOl 11^ II 

cifftsq 5$?uart sfazd ^Tftr^r^cT n w n 

^STSFHr ^fa (53-55a)~ 

gram! *rs£ sfrrrcT ^'"ffsfq * ?Tc?to: i 
rebuff a^re 3tRcT^TiRfr^Tm?T i 



^ra^Ri^^r^^m pr: II 11 



Brain: ?*i?r f^rq^^er m tt ^^«| it 



— 1. B* *T«nf§pfrt 



3?*TC5*TT ft^T^T 33*tct I 

S^TO ^TCT^ ^TSTC ^ ft II 



STTCWSTT (55b-59)— 



wrcm — 1. B. ^ferr 



2. A. B. *T*iT 



SlW*j*reFqTamfa*T fT^ afwTfll II W II 

aafasmf fcifsrcSr^sraiq tots*: i 

3T3 ^cTT^Y^rT ^mSf!T a foxtrot ^TT II W II 

Rsfarctnfq amm wrrsifaaT § ht i 

11 

«IWn— 1. A. XIWW ; B. TP* * 2. A. STT 



jtfriraftww ^ n 11 

^ ^f?T^Tfe (60-62a)— 

fatffci gatafc: wiwuroj n " 

*NFTO?*nfe (62b-67) — 

S^sfc^fa^n^ ncf ^ ii w ii 



an^n — 1. c. ^Fta for 'm 



wTsri'nft^'f^Tra litem i 

vnrarit tot* eft fawrg?«ft ntf fra m W u 





— 1. A. om. 



a«r ?N5c*STO"t: vlii^fl forfait 1 



3. C. %^ 

A. ^t^TT^T 



2. A. ^PT^ 

4. B. Hapl. om. of 



srcnN •N'ft: ataroiwrat: n M 

HWPlflW ?T*3TC5*r»l ^t5^5T II 313 n 

4 ?i^?TT«mT?far»T??^T^T^ftsqT: u 31^ U 
in^mfssi ftgq^^raqfetpnfcRn u 31^ w 

2. B. cfts^TT 
4, B. SJiETTwnwnr 



WWn— 1. B. SiffetTrT 
3. B. <TC 
5. A. BRT 



TOT TOOT ^T55Wfi?PITPn?^ft M$ n 



SHOT — i. B. om. the line. 
3 S A. B. TT^ 



2. A. 



fafa««lWlfa'^WI*nift ift f^ft * *ft U 33° II 

*foN3«inffait wft STsrf«5r trier h 33 in 

rrit: HH^mH flat *%cT II 333 H 

ura^r f^tTsmmg sfe w& u 333 h 
^st^ra s'Rsirreit §rwt im^tfTRfT: u 33* u 

atqicra: Strait ^fsrefritiiit: I 
SfrfPCTH * f^TTOcTfa^JiSi fc^ II 33K II 

3T^R*kJtciH crc^tfasfwsfra: u 33^ n 

at 3 fawrcnforcTeT ql it 33* 11 

^^fe^atfrfassRi f[?riTf«it: 1 
jnrowrairtaWrOTrt w?ftein 11 3^ u 

«IH<T — 1. A. 3re$r33}: 

&x\mi — l. A. fs^TTTcr fsrfe ; b. fc^fafasr 

2. A, C. Hapl. upto ^ftre>T, next line. 

3. A* B. <R( for at 



«reF?ro?rsrofa cmf«rr 11 ^ 11 

fire: tf^a*n^^t*ifm?crcra era: i 

urarifts* surf : ?me^^i?c«i?T^3cf: i 
*rcqti%s* cwtnraftpfe ftrftancr: n it 

m^fqfqtg^: atan faun %s t 



^fOTFTOftftfa (68-73)— 



WTCST — 1. C. 



sir* f??iW g TOfmwnftftem i 

c 

«pm «t j^ttw «*iraran ousto: u \\ 

i. c r9 .i ferts^ 
wwn-i. b. «fer 



^RTJffitfe*rdl SOT SOT TOSTO II V9? II 

«ipnftirar<^?lw to ^ to n ^ 11 
^qT&sft^^^^WT: II ^3 II 

fafawRIWre 8 *ftfet*T ^?TTcT WW WW I 

fasftsn^ TOI fa*J§ET II 3** II 

fWwmwrarafct qraravv w tjhtct ii 3*^ ii 

WT ^T_-1. Mss. read ?T ^t^cT 2. A. ^tTT 5RT: for *J*TRT< 
3. B. ^ for 



snn v>f^cTT fosm sgmr to ii W n 
?nm 5fcTWT5ut fasmarTTfatii * m 11 3^* n 

^rTSTfqm fTcT^TI W^fcT *$7T I 

esrcretfejfm few ^bt ^sqi sfasotm i 

win tffe^m 's^jtut fasirnT iro 2 ii ii 

cW«n g«f ^ ^TT ^ qf^ fa5n4«HT II II 

znmm — 1. A. HapL om. from SHTT to fom, in the fourth line 
below. 
2. A- C. 5RT: 



S% n 

OT^fir (74-75a) - 

c 

ffr II 

WHt *W<T (75b-78a)~- 



r 

<e ft C % ^ 

n^r ere sinsra wtTPar $era u ^vn 

WIT 3^ WW fe^TT^cTt fa«T?l*T II ^ M 



^1 



^tfomn RcR^m^ aaftwn: firaclf t?fh: I 

fin: «Hz0 sst ^Tf?a^rcnj$r sSr n 11 
sun iiwi sfrafefffT «nff«R%?ft*T i 



^OTT^^r 5fa (78b-79)— 




ffa I 



mTOUT — 1. The Mss. read the pratlka as SRT^f^ l 



« 

wq&tx *t *^ttfi eroroft^qcn II II 

gupf e[**i ^Tfa f^OT fosqqWT I 

'wfofosT «nawWi[m i 



3*P}— l. A. B. c, sgsref tfwwmrc* 



fe^N^WcT^fa (80-81a) — 
*T??<rc<T5fafa (81b-83a)- 



^»I?T5in ftffewiTTH: «Tf»T?TT *3rfT ^effacl I 
8TSft*mT faf«T3!TT ITT fol^TST *|3TT *T%5T II H 

fr**nfa W^raT^TT*Tt»TS<T5raT f?*T^: I 
VTf^^TTcT faf?Fi*TT cT?^3TTVtfeTT^R: II *^\9 II 

*T W^T 1 ?T^f ^"Tfesp: a I 

iwwmjwTOsfai *t*t wpn *t%<t a*r u *3<i u 

XTtm5tTTT«n^cT?T^5PTf?cTf f?T^ II || 

vrfijm^ gifrfrnntit $r*r vft^ u v\\ u 



WTTWT— 1. A. *pT*<f J C. ^fTT^srT^ 

2. C. sptfe^TT 

3. A. C ? Hapl. after ^ to , next line. 



f^n^fir (83b-87)— 

^tfiHtal cftft: ^sta^fY: ^i«raftfet??ft ?r eft I 

— 1. C t _ 8 . l0 *q^5ft 



cTcft 3to«fat?T 3?ft»T srnaj^f I 

wffKi4 5R**cft rnritifift «Rf: || V^V || 

erawft fsgr: *«ff forfait fggnn ^ i 



1% II 




[ jwsft snrifcafo *F?iraft, ansnroft % ] 

5r^imgtff?T^ drawer *>fa?n h n 
vim we wrawn wfarrai * *%er aer: i 



5d^3^ ftsfcfl^ ^ 11 c £ n 

OTF^5F?4wf^«n«% ^TTO ^"fa I 

n^cfT fasm *t^t » n° » 

femnfa^fa (88-9D— 



arrem — 1. A. eran for f^r 2. A. C. =53FCT 

3. A. Tr. this two lines above. 



rrctqfqFctf ^raT^^fam*^ II II 



1. A. B. srssnit: for TfTtfWt: 

«I7PSZTT — 1. B. STTST 2 - B - 

3. A. 4 - A - C - 

5. A. fa^spfti*ft: 6. B. for ^t: 



^l^tTOf TO I 

WST Sfa (92-95a)— 



mwT-i, A. c. nmrrafen 



[ STFSH?m ] 

fts^T i^raf Sfoi^ 1 ft^gwT^ 3*: 1 



SfefSPftfa (95M01)— 

grant *Tfafa c mfa«ife*ft fwnft i 



i^ro — • l. C. 3m: 2. B. ^t: 
wnwi— 1. Mss. read-^^eft 2, B. ^TfTOwrre 



^mi^fa (102-6)— 



mzm zfm mftftm&feim&xvx w u 




^nr — l. C. zZzrOi 
3. B. tfgrfJ- 

5. A. STfcr:; Cj. 5lf^*( 



2. Q fg<N 

4. C. *pn?ft (d ^T%) 



[ \mm ] 

8452 



^Tf^H^^^ra"^ mam «rw ii » 

[ssfaJT: 104b-106a— ] 

^nr^nE snrown fasft^n i 



3. A. w^<*n 



iTiftsfcHi5Tf?af5r|?n ??rawfaj|aT tost i 
3"R ^ra pre*?* s^w^t i 

8452 

spthsiwi** *?tfzw u^tn^TT famn f^n n *v m 

Srsra wwfl siwiRft $*nfa*K i 

ww«rci drawn*; cfcfr wrap » *^ »' 

fy&mx $ m$iirH'iM\<rt*v i ?r|KTt%: ii *V n 
wwtoj qfeft faw&fa fan n » 



2. A. B. $rcsr; 



W KH M i^ifc^ mjsw fori wi: ii M u 

WtfalT^lfot^H'^l'C^ 1 ^ n u 

Hrr wraWw fax® m af^Er: u n 

*p*%?t fewi'wk H^cT II II 

IJ5T fa«*1IS>cU^H>l*cm FIKR H^^T I 
f l ^flH^ *ftfe**lf «RRi5|t MrtWci: II II 

5wr faT^fa^fa*savt«ft: u ii 



fqmi — 1, A. C- WW 



[ ] 

fa«mn *rcr i»a«f ^! suffer i 
[rtW; 106b—] 

[ ff#**tfs: ] 

W*TTfTfefa (107-10)— 

5n*flT?i similar aigsfgeft » 



cfcr cffff^n fasm ia5<n faffnrra era: h w » 
cnam fW^ sm*r"T amsqwni* u w » 

V^qmft faafaw?* M W H 

5% »l 



3. B. VfRR»^ 



2. B. »r%; 



spraSPiTfafa (111-117) — 




*nnfcrt* q wafts u 




cm^ri — 1. Mss. sr^cft 
3. A. fafsrereatf: 
5. B. fori: 



2. A. *T^5f ^ 
4. B. SPR fecft 



6. A. MM*-5TOi 



fts*TT^$ft TON&fciWWft II II 

3TIT3^r^fft 5ft * WWcft Sett faTOcC: II W U 

Sfcrofa^TT**! TlftltfSg* H%3 II l» 
Heft fag^rci: «5Tf?cRfe« *ft«JT sraa?t I 

— 1. B. does not have the verses 114M7. 



aifaN ^fs^R^ fair craTT*ra: i 
d:m«lftRClfiW^WE Rni^m^w u m II 

wram—i. c. ^rri: 2. c. q^sjpftfwn 



[ 5f% sF^tfff^ q?T3?n^T2Tt gfocRtfa^T 

acftsftssum: 8 ii ] 



^mg — l. C: gTH^T^^r 

txnCTT — 1. ^TWTe^f^fw: 2. C. *r*f 

3. A. C. No colophon. B, 5% 5PW^T^T^TT^ ^eNtSsinq": I 



^P51JIIIIM*SWI« 
[ ^sra^ *>HPFr: ] 

spfcjefafa (i-3)— 

isn^si fag: mx\$t *s«if*t n 3 n 

^ isfg% fesrw 3<ro<*ft to* i 



ST^TfOTTfafa (4-8a)— 



mw— 1. C. jftq% 



2. C. ^TeqcT 



3. G. Trf 




TOTOOT fWft^h 1 ^^TW^Nta^ II c b II 
^^1^* ^Rti ^TOWhw^. II £ a H 

aaFsfciferwRta: «mteift * rest ^ i 

*iT5ITOCjft *q?st mwt TOST %?5^frft?T 1 



ffcT II 



^5n^T^T% (8b-9a)— 



*r?m— 1. C. 

mmi — l. A. forrffsqrfir 



2. A. cr^qr 



4410 315 



^^^n^i^i fori 3f*: «P*ni?t: I 



^prmfefr (9b-10a) — 

' 3300 

^er: snfa qfrfa: *§pat«rfacit I 
113 ^ 355 

^^W^fT% (10b-ll)— 



— 1. C. arfa 2. C. S^f 

szn^TT— 1. C. omits this line and the next line. 



(12-I4a)— 



V%s**fcf$&s* ctcft frfo^ fasft ii 31 ii 




3*CH — l. B. ^ 

3. B. ^TT 1^ 



2, C. S (wr.) 



5P»f smfaif rofMt Jtaifesforc* » 3^ ii 
fSfforoisfaSTO aifft ^foro* fail: u 3V9 n 

^1<^ jp^qwrniTOftfti n 3* h 

%«R pgntonrfo: i 

^mfs^ «mM wwr> * u 3% h 

?>:^mr^?i^ ^ ercfa mm n u 

f^PTO" jffaTfTSimTfafo (14b-17a)— 

vqTOVT — 1. This refers to ch. VIII of the work. 



1050 3360 

^s^^^t^t Sft iprorari^ it ii 
35Pnt*i0 «mr:> sro: tot: ii ?\s a it 

T^am: qnremcn front qtanpmr n u 

qtits* otawm: anrigrajfar: u vie n 
t^ritacni'foi [«$r] a aw$«rasr: i 

fcrem** frot*it starctwim i 
mental*!* wiw 1 «nw tori 6 n u 



1. C. ^3 (wr.) 

■mm— 1. C. ¥TT 

3. c. qtsmTcir^ 

5. A. * t»^*?t ; B. qpT^srezr 



2. C. Mss. read only *T 
4. A. f*rer# 

6. A. SfTHT 
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TOCTta**<ifa $w gin ct«ti i 

sqifirofaft ngiamft, HlH^fe^ vfat I 
sncmfapre, 3*?qm ^»tt?t $srm u u 

statevffapr iter t^r 1 t^t i 
gun * awl 'gajroam?* *wt: $5tt ii n 

ifctror pmn ^ TOrafoiftm ii u h 
^5tn%?r [faw*] 3 tfiflTOfo^f ii x^ ii 

qiqioqiq^ grnqr 1 a?r: sm* stone***: 11 Jtn 11 

TOWcrc frofatarci sits* sn>: 11 i\ 11 
TOftsAftftr (17b-19a)— 

[ TOfWqwwmrcT ] 

6 33HR W^tT 11 %o n 

ctm — 1. A. "jjwrshrfesr 2. c. sera: 3. Mss. f^rt 

4, A. C. sqrcre^" ijitpt 5. A. C. defective : f ^T^W^^rf 



fawin %Hct «ff?l?T £<ITO qfollfawg II \* II 

%i|?t v^fifjf tfs*: <?th** *wtm* n vi 

atron — l. A. facTT 2. B. ?r»rareT 

3. A. B. tt^t 4. A. fetfft 



^ ^^7; star swn II ^ oa II 
■^sfWtoj*^ ffacrefcfro ift H ^ ob ll 

[ fere**! sq^fteft ^ ] 

sp^>I$^i^t w&v vftmR ii 11 

fwq^ff^^wifaMTafw*nft ist i 

q^T^ OTi £<ft T^mt I 
S^MSKrftfa (21b-27)— 



ifr^: tot? ^^rftf^ 1 g ^ M3 a 11 

NO 

f*n?ft n^i *<renr«mtoff5 Jtofft: h «1 n 
fa£q*»>fe*fftN fa^EraafaaK* ii 5? ii 

q^qmicTWi § *ft»ft »??9??TCT3 I 
3*1*— 1. C. fa*!* 5 5ft 2. C. (except 8) 

3. c. 

1 . A, ^lfe«S ; B. *RTlfas? 



[ S^fteT: 23b-26— ] 

*SU<^fona c^%5T ?f^lf^ Sfag* t 

ansa* »isqq«rtsmq v*#& 51^1 : 1 

srfafsnfc 3**ercRra toNjw wnftSta u ^. n 



A ; C. (edn.) left 

town— l. A. B, 



2. A. ftTOT 



*TO<ft^ 3 ^ W<rf T$ ^ ^ as J 1 II *vs n 
sw^qtateraifq «q iwv ^ i 

[ !^>f»: 27— ] 

^cwif^Rr fc«Tc*rasfa% priKtaft: i 

vnifrra Oct ws^tfai w ^3: 11 ^« 11 

afaqa q^qqfr?* fa«q fwsfei?* 1 
cU§Rt5i^«rsf^ <refcf: 11 loo n 

£q 3ft5rq***re%f qrfqft ^etc* i 
qsifor: sraSta f?q?qsrsftj% gwa: 1 

q^rft fj| qsrfs?r: gqffsti^ TOS: It V^ll 



C. qwr^; 



[ Tsg**T*cR$t *q*TR>WI>: TWRWcW ] 

^^RPRm?^ ^fa (28-36)- 

c 



sqrmsfcn mi* sr*qqftip*3 m I 

ftsqr^T ^*q% qterr i^srarcifpro^ n 3? 11 
fe^q^qrn^q 3 fesqtft *fsr fas i 
n%5RT^ ^q^qrateqnili 11 ^ n 

ciwftssn T^f S|WR fwf* I 
^ffe^cfSn^WWaTIWVeqiTl (I II 

ffa II 

[ *qtf*>^f*qre*q^f?p*irercrcT ] 



— 1. A. ; C. 

2. A.tf w£<T} C. STCTflqw 
«wn— l. A. B. gurai^ 



3. C. wren (wr.) 



g^r: ^«*t^ 11 3* 11 



wfifmnwnwfa firci: wAitf fog: n w « 

q*cqfr HPW 5*fr U. W II 



^,-1. A. B. fcT: (wr.) 2. A. ^ (wr.) 

3. B. Hapl. om. of 3cT: to 33: next line. 
«n*n~i. A. **m*f* 2 - c - f ^ T 



toS: snty aiN ^t: *n«i ^: w( I 
^ ^qron^fc^qraf^ft i^ffHT muii 

#r OTmJrft set: snfftw^ ^ 11 « II 

mm mfrnwrnm 1 qftwfe^ 11 W u 
ijgraqwsffs&'ft sqtf'iteft fast: i "Hi 11 

imt ^ M F H ^ I^M>vll^ fa^f** II II 



^HT— 1. B. Hapl. om. after <TC to q^\ next line, 
wmt— 1. The allusion is to ch. V. ^Tff^nre**PT l 

2, A. IWPTfasPft: 3. A. C ftwnfilwiWW! 



; — — — -— 

wrwra: sttt^ gwwat *w fHSrsf^r i 

WTtcf^ lift *>5C^[ ITiffo %|$r 3ffq | 

fnft ^Jiifafc wren *nitafacr* ^ 11 \\ 

Wq^ff^SUffq ?Tcft 5 far** «f%cT I 



2, B, Wfr-gap-q-; 



5 'a^TT^^forcrT^g?*?^ stan: i 
vpftatrsq *r»fta*rcincr nsqgqihr: n ^Vvs ii 

sro=q& *ig«it3n erarenqicTm g|: i 

as* *fa*q mtsm ^fcfireir: ^sr: i 

v^TT5rcrc%?T as* ^fewif^a: u m ii 
fawn *r»ita5mm?f sre^T ****rifaaiT i 
^cTcsrf»?a 4 f?Tf?T ofa swim*: nn* ii 

W5?u£<?5m steuf fa3q$* finn^a i 
'wWn^ "ram <nat Eroteqcrro 11 n 

wmx— 1. A. has an extra sr here. 2. A. B. C. tfsrcwrr 
3. A.B.fr£q; 4, a. SfW 



ffcjffqraft ^tO^htcT iKvtfcralt » 



lift mfafa <nfcrana: Hfaq*ts?nqT t 

froqqftf^^^TOWSfratsfq a* i 
tnroftftT<r faaqstan $qfa feiMaig ti it;© n 

fewro ?nfesrar a\wi\: ?q*¥»ftaqt: i 



ajmr — l. C. iraftfoOTF 
3. B. C jt^: 



2. A. C. q^T^JT ; B. 
4. A. B. fcfrtf 



[ FnMtf czTOTO wmf$ti ^ ] 
farcoofa luta «q: folder ««m: ^srt: i 

*k x % 

^ ^ ^ 

sm tr*rfa§r<fts?c wra: ffsirHEfatfqt: it is* n 

qsnqneftsfq a«fwnwi*K! foriers*rsftr% i 
srtfa (37^43)— 

hcito^rt: ?q*roteft frfE*nir?ft from i 
mft fe«nnR %afnw^t5ft5# *q>3* i 
wfi vfi^HSHfr i tii^iuig*&9;r: i 



TOwfctfr ^roWsf : iu° n 



flPT— 1. A. wmft^cT: 
sqTCHT — 1. C. om. this line, 

3» ho 



$5*?i5tn*itecft to: wrofwnf^a;* \ 

qft a^M***? fR^T q% a* 3 1 

fa wa* g^s* p8Wifewwt:u M 

fTOT?a* *TO3* 1^WIT?ra«W: \\ ^oc; || 

[5^ 42-43] — 

ftTO^Ntf «tsqqfwft \V*% life* » 

anstn—l. C. Hapl. orn. after srm to srm, two lines below. 
2. A.B. $a *a: j C. fa sfa 3. C. <rct$a 



!i^T$T5*retftfa (44-46a)~- 



^snr — l. C, wf^TT^ ct^t 



^ wmb crercf?r| [ spans: v 

[ 3T9PRR«T ] 

msmit Hsfcrssi ftrangeur *%5r i 

WWI TOtgf^S H*vaOwnTci era: II W II 
[ STZR^FR ] 



[ ^^nfT^^HH ] 



^TOff <R*TT m 1 ^feprresT II W II 

firarofor g«pn?i fasum s*«nsfq n u 



cTC vrfirart fa*3^RIT SSfWWI 1 



foRIFTOrSftfir (46b-53) — 

1. C. tr«rraT 
wn^JT— 1. Mss. r$a<J q«nf f^flif 





^5 



[ «rs?rnr: v 



^ #rcf g^ft %^ II vs. n 

wrft fTORf? f^^nm mqterot: i 

^fqtf *<it urates er«TT i 

ire ssRfgrgornrara it 33 $ m 



«pn=[— I. c. sR^m^r 



2. A. fa^qisgrfaf 



ftwn^qra^lF^^ wntf ' 



qmrarifcpfc pfi Wqwifen fid: u w n 
r«Riimm^M: <rfra* fafcr n W « 



— — . — . — s 

* § a^fer^* starts ^swr 1 ii ^vv» tt 
[ ^tct^ft qgsin^qRt ffaftflrcwt 



•TOUT— 1. C. ^vfcftt l Mss. A. B. C. end with ch. IV. 

2. A. cPTCVg: ^m^: I ^PTCJ 1 B. C. mtn^qrVT^ 



^w^feirr fwt l) 311 

m ^jfo&t 5r«RT^rft«Tf ftW sr^rfi^irT 5r*m giro 
fifffimp^Rr: wit wntf, HraTOOTTshr i <re 2 winter *^pt- 

c c c V 

* Text-cum-Com. Mss. used : A. Ms. with K. V. Sarma. 
B. V. V. R. I. Ms. No. 3810. Ci_ I0 Mss used in TSS, No. 188. 

— i. C. 

surem — 1. C. ^afarer 2. c. a^r 

3. C. cTcTCrftiFr 



wiren— 1. C sri'^T 2. C. <rer 

3. C. adds here : ipqT srfe^ro^TcT ^^r«fr^Tf?rfc^ 

4. For gfo? to fasrctf: 9 lines below, C. reads : ^ 3T: 

^wrnn'tr 3fa wwwr sfaif, gwr ^inawretft* 

5. C adds : ^w^»TWRit 



tfqTJffaT:, % ^ ^r?TJf)r Terror for^fqTT&ft: f^T#srmw> 

#TTfar%?r srwnciref ^wpfiri^JT fefsres ^rfcr i <tww;t 

sttwi: er?r: stprtct s^or f^M^ srwr: errant fasftw 

em^T— 1. C. ± _ 6 . 10 . ^ for rT«ft: 

2. A. om. ^ 3. C. om. 

4. B. fefrmsrflreftsFto 

5. B. om. C. JtfT 6. C. (except 9) *T<J 

7. A. g;#Tcr 

8. B. Hapl. om. sjfhT^cT 1 [gsre^T to ^ft«T^r I ], third line. 

9. C t _ Bi 8 . 1o ^fqr 

10. C. 1 _ 6 . xo ^TTO^f^TT^^JT: 11. C. om. ^ 
12, B. C. 8 . 13 gfrcfir f^i^Twfr 



3^qr OTtafar ftwqr^p *is4tffcr I 
iw^jfagfrnw sfirat <Kffi n $ II 

^tt*t «ftsrf5r^f ottt: ansraft f^^fte^r ^nqsosHfq cn^rm ^ sfsro 

tot srfq srfsrter i Tfatfdrsr^f i 



»raw — 1. B. wrenftf^fT 2. C. ft^n^ 

tfs "V 

sqrem~i. c. adds : %tt snHrafer ?ft^T^«tc% srfa *r*w?TH^sre»rc: i 
g^wsrrqR jrewM^it faster 7%q5rqrc*nr»r ^ fq^ftsr 



lftrcffiran$vqT ^ngswra^wt* 11 = 11 

faggr great siTiri: Crater fasrcgrT?! 11 

eFTOramnftai tot? i 

• suHnfer^roresr fasfts* ftegri f^ftew <ptttt3PJ*t 

nmt— 1. B. swfrr 

1. C. T ^nsftcTT 2. C. 

3. C. ^rr 4. C. ^s^wer: fa^sifa^ 



51570 

^^T|^t?t— gg^N qsifamf^qF^ftr u ll 

(W^o) f^%^r I era SPST T^ferwr ^f?^ 6 II <)o || 

wnun— 1. c. tort* 2. c. Tr. tnf^nW strft 

3. C. qerfcra ^ 4. c. iiftSt* 

5. C. 5FRlWc^75r 

6. C. adds : crrcrr s^q^qTqs fefcmcroT i 3f$q«zrraT: 3^?^- 
jnfsre^ tfter^r, -vnw ?ti«t^ ^ jrpN^rfiffe i 



51570 

ftrift ^ s^jt| n n N 

ft^ sq^f % I 

fnrol^fftw m ^ apr fa i 

fs^TOs^fa^rfafr^q" ^rstg^t: faw^r i 

anki^ fesfftr^ ^ zftiR?^ ^rr 5 f qfa i q^rt^r pkjt 



suram— l. C. 5Fsr%?r 2. c. sts^srtct 

3. A. StesfTwsrrcr 

5. C, om. 2TT 



5^ sktocti^ ^3 ^t*R\ (I II 

^.wrifteroT F"P2^rr srs^ng^ 7OTn*rsnn*r ^ 

^rtew ^*<£*n fa|^r 8 ^^^T^rf^*r%cr i era* srssr 

«[5TH — 1. C. Sp^T^ta 2. B. om. STWpnj 

WJHWT— 1. A. B. *$2*TfcT: 2. C. om. sn?feT 

3. c. 5R^^rq; 4. c. fw g?sfafcr 

5. C. TT«iT^|if 

6* C. has an extra word f&k> here, 

7. C. f3H% 8. C, adds here fNta 



<^IWPn«3% ^ff II J? ^ 11 

TOOTTORTRT W <RF^ II 33a II 

^ 

1^—1. C 7 ,^ 2. C^e.^o water 

surcm - l. c. adds here : 3* <m st^tr^ *rtfcrite^w v^- 
^THrH>ir eresrssR foreraf *ta>irfar 1 

2. B. PTOfTHTcraT TOiTRrt 

3. C. adds here : JfTf^^^^Ff^ft^^^ ^f*re* 

4. c. W% ?ft 

5. C. reads the passage as : ^*rre«sfaErft cTf^- 
Bo Bo — $5 



IWWTN ^rTR^T II 33 II 

3*q^3*T eft ^^V^T^t: II W II 

faTfa TOfcrcrafa SR^rH^If : II 3$ II 

1. c. arew 2. c. 1-B . 8 . 1G w?r ftfcw: 

«qwn— 1. C. reads oaly : f?rerrorPTfCT3W ffsrftsstf 

2. C 5it«l?t«r for cznszj^r 

4. C. (except 9) ffcf flrefa wMf* 



^ffawRritzffa, q-?£RT 5Rft^IT srfafa I ^ftSS" § ^J^T^- 



3. C. FT^ft*I<ipf?T 
5. A. adds w 



2. C. om. 3^: 
4. C adds ^??fcr 



3<>Q - sans* aesrcfat [ **m- * 

WtnRr f i 5RT*t fore*** g# tf^ww?^ 
*rcfan<zrr«rsro*r i foifafw q^r *T9for% ^mfsfq- tost 

fe«n?l ^ ftfWfl ZR* Set: 11 S^^fasfc^ S% S^TOf ^ 



w^m — 1. B. 

www— i. A. c. 9 *<rchTT%sfa 

3. C. 

5. C. ^NitoT^fo 

7. B. cra^r ?rat 

9. B. W5nn^r*nr; C. a^*^ 

11. C. 33 for 5RT: 



2. C. 3t#«RT ^\fW[ 

6. C. for ^ 

8. C. om. 5RT 

10. A. srontf^jra^sfi' 



Tartar: 1 qwi*ftsMn^i 

^s^tjfem war m*^ ^ ■*rft$fo^ II ^ n 

*RT^3 Sf^tf a^rt fW n ^11 

ftmsftl i arfasrs^r ^sr^s^Jr^ fsrq?Min%cr5JTffrfcr 

sirmt— 1. C. adds f^q 1 2. C. S^fa 

3. C. ssfaWft 4. C. adds 

5. A. wft *Rr: B. fa* * tffc ^ 

6. C. (except 9) ^fatf 

7. C (except 9) sftesift ^fa I 

8. A. om. 3: 9. C. (other than 6. 9) a*<mr 



*r*n^r <rercnit [ www * 

srtois tfw*rt ^sqrari^ l 



qrrSfcrapr i zfei TO*rfTOfafir 5t*pt ^fm^ i 
w5infNftrT5[ f^w frW tot <rat: ^srer*!** jtw^tT^stt^ 

5TWP5rW fw<% VfalT, 5 W^TST sfawT ^, tot: 

VTOT fa|^T fiWTOT t>*PKn «TT5ftf«Tfir^IT 1*% i 

^ ^: ^rorar^P wTmfttlr i ft srarow 

wnwr— 1. Cl^oW 2. C. ^mcr 

3. B. tt^itt: 4* A. ^T»n«rf; C. i.g.io 

5. C. sftafoj^r 6. C. om. 3#ST 



#IT^ ^ ^? ^Rtiwof 4teWT3W II \* II 

rat swraftfost 1 ftsqi^ q*ro^ I 

$q: ^ifft ^ ^ T ^ 11 11 

^rarait' ^ ^ ftsqr% ^tftd^ I 
^wTfs&fa^[ ^r^^ im ii 

q*rMr i tffeqar tfw*^* ^f^^^^wffs^ 
fw**r ^t:q>^ ^ ^faWfrro f 1 ^ 

fgjaq^T fa^sr fin*" fa^S TOft 1 
enwrc ^wq^fegfqm^ iw«T^T ^ q*f $^<rqro^t- 

tj^wowitf^^icn feTOT fa^a » <ra ^ 2 ^ 
^feit:^ pmrm i sat jwitfq 1 

q^— i. b. ^tfe^T; C. ^fe*TT 2. C. (other than 6. 9) ^ 
«1VIT— 1. A. B. s 2. C. L6-8-10. ft*** 

3. At ercfcr for ^ 4. c. srerea^ 



sw^Mwt v^i p^rai^ ll «^ II 
frottf^wRironr 5fft%f^rw II »^ ii 
*n^*Rt< 8 srfirftflf: 11 w 11 

^^firsT^r i era ^rssrr ^iftenrerT fwfcrerr *rcf% i 

^%*>wrfaf?r£?ir *r^r fw** srssrr: ^*tt: wifcret^fff <rfe^m?qr- 
<n<rr^ stenfaTHta fawn f^^q" srssf qj^f 



^H-- 1. C ls-xo W^W*T 



2. C. *pH*T 

4. c. i"ft^r 



[ *^I*TSiW ] 

s^fo *n*n qromn*Mt <rctMi ii 

qk^t qr fqfa 2 i m faaY- *q^fcrefofa i q^iri^TOr: 
qr ^<tct ^rfer^f^l% i xtf ^^fa fo^zv- 

^T^fJT^r ii ii 

[ ^^msmr ] 

^r^fa*^Tc^fff?^^$T<TO ^<jt*tsto sr^^ffTT- 

era 1 w ^m^f^q^iTt^TO^^fcft ^#rate^r 
fa^sr fsR*T?TT fa^q- ^r«srr i^fa^T ^ **nq; i <t?tt a?sn%?§- 



1. A. C. i_8«i o Tfcf for «Tf% 2. C. <?wrfa: 

3. C. *H for «R 

sjjtott — 1 . C. fwq- *rs«rr: for ^ ^r: 

3. C. vgRrrftrf 

4. A. B. Hapl. om. of ^TCR to ^m*T, two lines below. 
Wo tfo ^ 



i^to^ w$ ^ 11 w^b n 

^SOTT%ft^%pT^5qT^W^t 2 II W II 
^qw^*f5rn*ret*qfqT srfq" <rs^r 1*1%: m&n \ tt*&fa*wt- 



2. c 



1-8 



WJWH — 1. C. om. one *f 



2. C. mftBR 



3. 



C. cTT^ 



4, A. Hapl. om. of *[*stft: to ^S?ft:, two lines below. 

5. B. q^pnc 6. C. om, ^fa 
7. B. wmn^ for 3ira: ,* C. om. sura 



•ra ^ ^ STC 3 H«Rpflsft II UV9 a II 

[ s^ft^nr ] 



wr»f — 1. c. tf-fa- 

3. A. S# for *nf 

ssfptt— 1. c. 1 _ s . g . 10 ^ 

3 * c * 1-8*10 *nH*pfl" 

5. C. 1-^.10 ^^HtsFr 



2. c. ft«n?aT 

4. C. *?*TT?ffa?Tt 



191 , 

g^T^tf^w ^pf **tt^tc fa N II 

18 

f ftftrcn#r safer f^ 1 firifc l 

«N*t ift n vs. n 

fewr wsstft insert ^^TZRSRfffe^ 2 mti wrHrfer $#kt 

W f^T^TRT (3438) l^rf ^(191)*TPT^ 1 8)3^T^Tcf I 

irfq- H^-q; i ^^ftw^naTfa srsnrfsgrrocraT ^frfasroY- 

ef^R^ Jf^ ^^TTT^TT'tsfq sR^pfa^Rf: 9 3fg<T<tafefer ^ 

O O c c 

— 1. c. wpp^nfalra 
wram— 1. c. q&mm 2. B. awwnra few 3. c. *rar: snsr 

6. C. s^ropffcf 7. C. ^q;$Rf &$$pt 

8. C. !_ 6 . 8 - 10 Tft^ 

9, B. Hapl. om. after afjrfar to srf?q<ta, next line. 



#N * tiro mnt I 

w$ spqepR wr$f srepff ^5 n ^ ll 

faltt i ^^gr^rrft" fairer wwsrtft fasfffTR fa^reroisn^T fai 

fg^ STT^gw ^ KTT'f'T Tf^f^cft fawn^^T fa^T 



tram — l. c. era 

3. B. T^|^T5r?r; 



2, C. flFsr 



[ 5RRf«| TPnr^srv^f tit 



wnwi— 1. A. B. Hapl. om. ^ to M*. next line. 

2. A. B. *n%S *Wifo* 3 - A. adds^ra^ 

4. A. actually reads : *f«J q^tfswrm; Hi^f: I B. C. 

omit this qolophon. 



crfcrror iftaqrst^p?^ m, to tot «sfto- 
snsrwt sjreftqra' sfa i tow ^forsT*^ srm?qr- 



wrrni — 1. c. !. 8 . 10 %t*xt: 2. c. gmr: 



f^q- fa^rqi fasFJJT 1 vrsg- ^fasjspifcfs* *qraTfafa II ^b II 

fawn ?T5sft fwtft^ff^T: i s^nf fe^qr^cft fasftsqr 

l. A, B. c 9 \*sm 2. G. TOmfirfir 

•mvn-~i. c. ^ 2. c. 18 1C sfcfrcroiT 

3. C. !-8-io add cTf^T 4. C. adds vgjm 

5. A. ifaw 6. A. Hapl. om. of VRpft: 



24 

%*TCT, ^qfTT^ 2 HT*3^q 3 II \9 II 

fron*iWt farts* fires* fttfroi* mif fc^ir 

TO- 1. C 18 ^ ??qT 2 . C. ,-5. ? ^ 

3. C 16 ^f^T^q- 

mam-i. A .qrwwr 2 . c. ^wmj for ^ 

3. C. siTT^TT^^ 

4. A. B. Hapl. om. from ^ 3S# to cPT, next line. 
Ho tfo — V« 



^<\v * ottA crural . [ warm: ^ 

* - 

flf*t$S1T OT tPFrqi iwn ^pn II ? ? ii 

ft^qiwrSRw^J 3T3ETfa# ^ II II 

^wt^sn^ & ^ n ii 

sn*row*n fa^ fiwq«n fa*r%q; i <ra ^ ^rs^j^ 

1. C. <wn^5t: 

SUl^IT - 1. C. f cT^q 1 STTFg^RJT ^>:<tf?re* ^ 

2. A. om. 3. d. 9 ?r«r 

4. C. *roi^5t: 5. C. cRT^m^ftcr^T 

6. B. T^ft^i C. 



*tot, gftsft^ sift icm^rf g^r 1 1 

afo^ ^r^: ST«i * 3tt^ II ll 

sterkreflrfrniT s^rf s^r^^m * sznq; i era; g^r: 
^Tfefa 11 <nM*a 11 

^nr— 1. c. g^jfr 2. B. C^g.^ tpr era*: 

sqrecri — 1. C. q»*rat 2. C. om. 

3 - c i-8*io fire wt 4. c. stfccqiRFaral 
5. C. om. st#f 6. C. om. 



^^N^^rt ^?3<arfa% W l ! II 

s*rafarat irat, m^ft, i 
qi% ot^ fqff^[ if: II ?= il 

w?w — I. B. «r^^nr5rr 

onrem — 1. C. si yr^rcT 

2. A. "TOmrasr^ 3. C. om. 

4. C. ira: ^ 5. C. adds j?t: 

6 - c i-6-8 ^wrfWJ 7. C. g£r 

9, C £ «r»f «B5f 



sEifcrcn^ sq^frroirswran s^t^t: 1 II tab II 



TTT^T^W f^*T^T q^Tq 2 rT^ S^^^ffi^STRT- 

f cW-^sPlt: mfoi^site^^ areitara** *narera> fawsir; | 



1. A. B. *T <HW: 

2. c. ct^zt 5n=#Tm?r^T 3. c. ^ *m 
4. C. sri^r 5. A. TO 

8. C, am 9. C. om. arafc 
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TO 7%: ^wfaWSTT: qs^fafr^q- ?T^f^Tl%«T^f I 

*<^t fsTQw epWfiniWff f^%c[ I to tot irfrofar* *wfam- 
tt^tt— 1. *T*R^: 

WHWI— 1. C *$<TTfa 2. B. 5l«RTfewW 

3. B. £ ^ 

4. B. it^t^t 5. c. wra^RnrafajR 

6. C. adds : ficwft W*ft?Rr ^^fiafa^fam i ifa- 

ere* i =^5PT stfqTfoft5«rat: ^ifseRmtf^ 



<^ smtaraa* 4tt^f *ra*acn sfonr wwrwifa? fW?r 

Tfaa wpm*n% TOtssow: fltfiffsTC M 



3. B. c. sRresrcn jftiw 4. C. agw 

5. c. reads : 3*Rretf ^Ts^sm^i^ sqataTaanfos 

6. B. C. om. this colophon. 



fawn ^fo^ritf^^rit: i 



fcrsrw^K ^OTT^frnror fH*faTOTtar?TO TOratfrnm- 

cT^ "TOST fa^TT^ <J#tJcT 5T?%OT— 

i era iferirt* ^rr^Tcr ^fafhrtcr, ^ 

irot* <rit fafertffir i ***** fM 3 .t: V 

■mw-1. A.om.sfter 2. A. B, C x . e . l0 om. , 



4 2 8 6 10 10 



m *rfiraircrf§?rra; srorcrraftNt: ^faRvmfto 
tt: q^r fairer ^sstt: ^ifremnrr: i ^jfam $G£fa#T3v?rT 

WW*, ^SJtf 1 4 {%?g; ^SJT^SftfR qrc?T*n? 5^*fa*r 



«nWT— 1. B. flWTW 2. C 10 sppgt 

3. C. om. <re 4. C. f OTSrh^ 

5. C s wtfte 6. C. om. cr«r 



Wo 90 V<| 



3^ aan^t,5F*rtffl|. [ stsjwt: \s 

9 12 6 12 12 10 

[ ^FHTSWT ] 

Sftt^^ ^ Wfr|^S?W# II c || 

[ fa^qTfefcT i ] 

5TS9Tfaf%^ mti $wfa«T *fa#r?5ft tf|f*fr<& cKF: 

^faftr II \3 II 



^m— l. c. ^*fr (wr.) 
wrasT— -1, a ssfafa for 



SRnrtStBIFT: 



m*m? ^rft ^t^?t w% z$b n ? * n 

5r"T^iT: Hm^fr^fr gift: tfwfa 1 fe^r f^rf^T^r 2 eratfroq- 
*fa ^rf^rm^f *wg»r?i ^fafa i kg ^rerfasr^r 5 ^"^it^ 



smsm — 1. c. h^pf 

2. C. 8 _ 10 ffr|cq* 3. C. ifr&n 

4. C. adds gnq^r 5. C. ^5^7 

6. C. ^I^tTO^T 7. A, 



C ON 



5fa n n 



a^Rnf^: 1 FIT? 5T^^T^fir: I 

%d h ^t? qrgjftroppT: II II 

12 17 13 11 9 15 

$T*rm*rfk §q ^rer ^m^rfsi^ II II 

^fofa^Tsmc^ i ?rfsr#: 3?t: g^f <nw f% I era 
^Hf'RRR^r^fsf: ^ft^ ^ ^^f^T?^T?faq^- 

*a*r"tonf*r:, sfat <5f^rrc*rfa:, g^s^Hr:, ^forfafa: q^erarfa: 

?ftT I! n 
[ astftfir i ] 

srrfefsr ^"teer^ i ^r^^^^^jftTfcrwtcq^: ^t^wt'T: 



SWT— 1". C, ^T<f: for ?TPT: 

9nw— 1* A. om, ra^tffc: 2. C. ^^ifq^r 



?TCPftss*|R: II ] 



sfriinii 



bitot — l. c. frrffcrita (wr.) 

2. A. adds ; *pn*er: l ^ I B. C. om. the colophon. 




^if^^^^w^^r?^ li r ll 

cisnfwq* =3" sriWt^^f f5|sr^«ft^cTT ^"to^irer fipffa^e^w 1 
^rcft ^Tf^^f fa^r fr^ir ^q?r fasr%a; 1 ^ wssr 

SJirem — 1. B. Hapl. om. : FZZT to *g>5T, next line. 
2. C l0 %^f^ 3. Ci . TOTTft 



ftn?qT*T iTTf ^ fa qtf ^ frjh ^ I 

^^[RRS§ferfNl^T *$ST W II * II 
illlitsqfa ^Rf sp^rt SST I 

fidfa**qfon$ ^nl ^T*ft mqtaro II w 11 
^R^ft^Mq qt^afitaTfcaq. n $ n 

TORT qctflgfaTOCT ■HlfafaWirr ^ ^ST^wfa^: 

sparer fafaJTsraqtiTret ^ q^r I srwgsfa^ q^"- 

wfc iu n 

[ fa^q: ?rf?TW ] 
m fkmFWwn%— [ qui f%9fts^% i ] 



mm?— l. Ci.s. ftraq^tfqfr 

2. B. Hapl. om. of to VT1>*r, 3 lines below. 

3. A. v^viitiHi^T; B. Included in hapl. om. above, 

4. C U9 . 9 fcfotft 



4 \ 

tfteit: 3*T*TRta *fita«R%faw II ^ If 

»ft5r5*TOWt SfalfTHta T^fa^T fc^*T fesiRT f^«T%^ I <TsT 

^ faSTT*? 6 fa^^TT fa^q- ^5ST 5*efWT ^^"ta^'fa 
fa|c*T f*^FTfa;t^r fa^cT I ^ TO: *jft fafa ftwi 



3. C. t^TH'tat Mi: for *T 

4. c. ?nft*r 

5. B. Hapl. om. t fa?T%3 to f^%?r of next sentence. 

6. C. ^r^J5 



ft^nsaft ft^tok* ^ » c n 

sufas ?'»rf?T: *tts*tt ^sinmsr^ fwfc n 

fWEr^fa I (a^^fffi:, s.S.) II t; II 
1 ] 

3*PJ — 1. B. C. fa^ 2. C. 'ffffft* 

wiwn— h C. adds : mwRT fofs^fefa I 

2. C. sfsRPJ for ^fw^ 3. C ^T5t 

«• tfo 



srtcrt ^ *n ^ farc wt: II \ ? II 
w wN^' I 

, a^rcssrcfa ran h wow H H 

fa^r f^wr faw%<r i ^ *<far^ smr i ^ i^- 
foKron: ^srer fasfta^ i ere ^s^r^T^fa^'T^Tt 

firfir 11 v<R n 

spiFsfa ^TT^TT, 1 S^WTFfa I 33: 3W <TffaT ^**TT3*T*re 

$ctt 3r 3% «rft j*r^ *fo«t: 6 sc wm*zrT finwiT fa*r%a; i 

J C. 3^ 2. B. Hapl. om. of fOTfcgqY 

3. B. om. *ra*T 4. C.i.s^o arlS*TW 

cqren — 1 # A. ScfWsqT ; B. Hapl. om. of the word. 

2. for 5T«er 

3. Giftavsre 4. B. sr«nr?^Rt fsF*T 



srowiraffi ^pn^( TO I 

star ^ i ?tt arefe^ vTw. i w tfNW * ^ 

»TRRf qft*P*9r, H5CT*RreT 5RpR5^ <ta& 8 I 

— 1. B. 

sirem— 1. C. Hapl. om. of cRt^*mt^^ 

2. C. 3. C.«foPF<ri 
4. B. om. *T TTfa: 5. A. <n% 

6, Cx.s ftfrwit (wr.) 7. B. (wr.) 

3. A, *ps§ 



<n**rf t%*jsw i#ri^i ftvm^ H ?«= II 

fsro^rcf ^ <&firaf fN ii n 
farcrcroirter tfter<rcft^ a R°a n 

%fr i Trfw*irefiT% 3?t: <rft*H ^rt ^rfw^if 1%i?fteq- firesr 

^m— l. A. frostf (wr.) 2. A. f^ft q-tf (wr.) 

smsqi— 1. B. Hapl. om, after fw**r to fw?T, next line. 

2. B. 1% TOJf ^ ^ 

3. B. a^TT^ ^ ; C. ?n?*T§ 



^5rs*tt <Rt mm srs*jt ^ ntr 11 R° h 11 

*SR— 1. A. win^qt 2. C. 5H£J5TR[ (wr.) 

— 1. B. Duplicates g**rr£ to TO^tf 
2 S C. <TC Vltfe (wr.) 



ft^T^tf sq^j i 

s??#r *ratspj5r jitut faT li 1 1 

srams^ terror mwmrarcn i 

^t?ttw% £ ?Tfr f^rm fa^*T ssr^m" fa*r$ra; i <ra ^rs# J srfq- 
for vi^n i 

$*P? — 1. A. om. 

mran— 1. C. wxrtm (wr.) 2, A. B. UfOTTtfirl 

3. G. om. 



softer : ^V3° ] sr^iftssJira: 

v^tm ft^^RiA^m 1 ii ^ a n 

^fWTWift Irf & II ^$.b II 

^HywiTT fa^q - fawniT f^I%^ I ^gf qj^f cp-tfq- TO- 

tatreffa i ] 



1. A. ^artfar^ 2. C, ^riffST (wr.) 

wriwx— 1. C. v$£ (wr.) 



fcj «m I* *ft*n ^ T l 

apflrcra^rrar: aurora ftft «ra fa<rm?f *fa*sT^- 
<RTif¥ ^"tawr *PT<n:fsffi: swam i 



arram— l. A. om. srfa 

2. B. Hapl. om. after fiffa to $ next line. 

3. c. ftnrntf 4. A. ^tfratawPo c. ^fag*<nttfa 

5- A. fa*? (wr.) 6. C. om. n*SE&F*l$S*rc«r 



^V9 



IWTOT^firf- ^Tft SW*T? qfri^ II ^ Via II 

a^wroTfc^Wfasr fa^: II II 



^Tf^PTHsr^JT, ere* faqwnrjft^ f^jsprfer^, Erey^- 

[ ^T^^ffT I ] 

swufan^ TTftw^'sr fsmr *rareTf5*itar 6 ^if- 
— 1. b. 

2. A. ^totoTwjtrt ; C. cRTTfj^irRRrnrra' 

3. C. aftrtiNTfSfar 4. A. om. fa^Kf TTqf^ff 

5. C. fq#*sPrert 6. C. s^^rre^t^ 



*«q*Tfa^ T|€tsfq II ^ a II 



nf^ri?ffr sri^t^ 3 =qr5i^f ?2ft: srfsro g^r^r 4 afe^- 

ifa l ^ * 

«HCTf— 1. B. STTffapft: (wr.) 

2. C. **ri*cTC?*r T^ft: 3. C. JTT^^ft^ 

4. A. q^T?r for 5r?r 5. c. srem: for jjrcaw^ 

6, B. OTP? for 7. B. TOrTOTOcqin 



w*cT?FfT smer'?*, ^trtct: i 

i q^^r^r sr^ffiRW x^jttot ^ jft Sfc: *r fenfasfT: ^ 
Tfinsrow <rcmfq Sr*: spirit fanfoft: n 

*nsrfa35*i ^ i 3«rr srjtt iforsprerH'Ff fasreSfa 1 

33T2TT— 5T«TTT 55T2TT5rRt: ^5PTfe#s T^TF^sz^TT^t^T^ir 

^fafa I ^%5[f^eT'T?35q-JTT¥tf^^rr^T^|'T^q' SWT 

faf?re3 fK^T ^ vRTO5f ^ STI^ta 3*3 ^fa^T^TTfT %53t 

iRr^Rrarsnwrfn^ f ?rf%s W3 i m sreKFa^rrft' T3TO3T- 
«nvn — 1. A. irca^TOrrfc%wrfr 

2. C. Hapl. om. after ffr to TOtftsfc, folJowing. 

3. A om. qwr 4. C. adds OTfta 

5. A. sgfira (wr.) 

6. B. TOSPsran^ 7. A. XTfaiRT (wr.) 
8. A. $#!TFftf; 9. C. om. *uraf 



totwtt iren^ntrm srw, flair: sr?*i«T?Tmfa: a 1 

rtr i 

STHta 5ffor : 1 IT^^F^irT ^FcT^T ^Tts^c^T ^Tfa, gift:* 
II ^b-^a II 

1. B. for ST 
aJTCHT — 1. C. ^T<JTT (wr.) 2. B. ^rft 

3. A. B. C. 5TcqT«n$f*r: » But the original text of Candra- 
cchayaganita reads 5R?T"Tcngfa: 

4. C. ^tret: (wr.) 



ct^riw^t ii ^ c *> ii 

^fa 1 <RTC?TCTT rr<* SPCTTT WIW^ prat ^ <PF*T ^ 

father snrmftT awRwrc^ifop ^tfarfafa i crfs^nr ^s^cts^t 
[ fa*3reT*rat?ri ^hf^sw* ] 

cnwrt — l. c. om. t«tt 

2. For fpn^: etc. Tantrasahgraha, 4.9a, reads : *TH>; 

i 3. C. *P$*TT for cRT 

4. A. feasrahft' TO 5. A. for spsf (wr.) 

6. c. fo^RT (wr.) 7. B. f^qM^nfan, C. ^Rfrrrfon" 



nl^r: vm: (spit ^Tft tfariter iror 11 II 

SFTTfafa II ^sb-^a II 

3 *r3J c srfon* irteffatpsr ^ srsfcr:, sti*^ stf^taT 
Tft^f^T 6 *qr*;jcrc^ 7 st^tM 8 stout 1 ^^sresr^r 



sqi^T— I. B. flUTST: (wr.) 2. A. 3T?refcr 

3. B. SSlfoR 4. C. adds, sr^t 

5. B. *rcf<T for q?^t 6. C. adds, 

7. C. adds. sitc^ 8. C. SPPT^ 

9. B. 

10. B. Hapl om. after fa%T to faffT, next line. 

11. C. adds frf^PW; 12. C. addssnftfctf 



^fo#ft^*Hfa£ «t ft II II 

*RnfaTOn3*«IW 5fiRft '^W^f^TT.' (16,80,553) 

^ranRT^swr f fa 3 n 3^b-Yo u 

ii ffacRrasrt wsm^rr% 



m mJ — 1 # c. adds : ZZftslvfr^KFWX'ftsz ^TBRT 

2. B. 5Rflw (wr.); C. 5Rnt<T (wr.) 

3. C. adds¥#*re^PT 

4. A. adds : SPT^: uwiWIW I C. om. this colophon, 
but adds : %3*T I One of the mss. of C has the 
scribal verse giving the date of its transcription as Kali 
18,03,25 in A.D. 1836 : 
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* I 


3T«m v. ^b 




arc*: srrarftfa, 3. «^b 


^3S 


SPWTSfacT, c. 3*a 


33* 


Sl^^^jfsf^TqT, 3- ^3b 




sro^Ttra, ^ <t3a 




3TST3faCT cT«IT t 3- Va 


m 






3?«»mTT faf^U^cT:, 3. V^b 




3T<rewrg<»fts^, ^. 3*b 








arnOTfeiwrwiT, 3. W 




wssm^n^ro^:, 3. * a 


^3 






3T«TsFmE?ft «W>, 3- *£a 




aritfqft * % ^a 




3T^m^nfcr^Tcm, 3. lob 






% 


3r«f^*t?TT «TCT> 3- Kla 




sf^rTc^Tfssr, 1. ^a 




srarcrerctfot, 3. ^b 




3T^S% *n>ij<ft, 3. %Ka 




8W35IT?qwN 3T, 3- X°b 




N G 7 


3oK 


^Tf?aTT^r, v ^b 
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sr^f^ff *R^IET, V «ia 




WSJs^fefV, 3. ^a 




stfft&rRtp^ *^a 












3?fa%S?TTfa, 3. Vsa 


^3 


siV^ft fa5THTO\ J^b 




3rfa% fm^rofcr, X. x^b 








srfamm:, 1. ^ob 




sr#sfr qTT, <nb 




3T?aT3m ^ m to, <nb 




sjsfrgfc 3^ffl, e. ^b 


33K 




3u 


srifegt: ^?T:, <t %a 




ar^ot *%5ST*t, 3. \st;a 




anfafc STOat, ^. !(<ia 




ireravngcf aer, 5. ^a 




3T^?^fa%, V la 


31*1 


sR^m^cTraT^cr, 3. *|o*b 




a?q*%* SKT, ^. *Ya 


3<>^ 


SRH^ttn^cn ^^a 




3T^#cT q^ram:, *3a 








^sjpitfer, K. x*b 


3°^ 
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aifafsT«& 3 R^b 
arf^trtr f^RT, 3. Wb 
awftfa** ?taf R. ^Xa 

STf^nStffT, R. KKb 

3*t£T^3$r, 1. lea 
srmft TTfclSww, 3- ^b 
STffT^T^^, Kb 

sreei urattar, V9. <i^a 
3i?cft?m!pg?ff% KKb 
3?^Ta*5«fit, R. 

anosnwrawifi, R. 
srarorafcr, 3- *a 

3TT3T ^fi xT, R. **a 

antf afrczfTO<i, ^b 
sircta g*5i?i ^of, R. ^H.b 

WRta ^T|5ft^TOT:, R. ^b 

WFm f§ s^war, 3sa 
sim 'eish aw, 3. *1b 

sntf^QfSPi, i. Rb 

smnui 5i«r«Twi5cn, 3- ^b 

sfa s^fasi^r, i. ^b 
ffcT ^RiiJit;, R. 1Kb 
5% sonant, R. 13b 
Sfa *«t:, R. vvc 
Wr^anr wssi, V ^a 
f?$sm?t: pftntav, R. 3Xa 
fre^ren & »34, v. ^a 
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C«2%«ra<nif^T^ X. **a 




^Wr, %. vb 




fss^mroasST, 3. <Ub 




Vcz*tt ^fer, r. ^ob ' 


m 






















3?«PWJn cT3>, 5. Rob 




^af^TiWiwm, 3. ^b 






R>fo 






m&s$wwvmi, ?©b 




OTfiq^mf^, ^. ^^b 




3^:, ^. ^a 




^J^qmtilTT^JT, V, Vb 




^qr^Rinf^:, ^Xb 




^m^cTtrm^, v. Rea 




^ ^T«T, ^.-Ra 




^ M«<l, \9. Tb 










a 3 ii 


3;*r*3?r ^ f^er, T?a 








^f*J1S?IT OTrfTOTi \. K^a 


R<|V9 


KfTTftr^^r^fs, R. Ha 






4 v a 


<prairenfff: f X. «;a 




q^^TcTT, ^. ^b 








qnfean, ^b 




q^ancTT, (var.), 3. ^b 
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D V a 














■gjrff iT Q Q C a 


O 

% 




qo u 


lei f*l r CM<51 5 ^. 


\°\ 








^ n 


TO sri^T^m^ri 3 








TO wqwif rftr^T X Ysb 






3o£ 


TO T^cWT^fasft Y. B b 














9V93 
1^ y 






•fpft: ^J 5 !^?^^, St. il3a 




TO sfteT* 9. 1oa 








^^T?tTTm?T?%, H» ^b 




f wt ^fq^T ^fa:, 3. *3a 


^1^ 


qsnrcero^ *<m, vu *3b 




9>??T ^ «ngta^. 9 ^?b 




qWfcrenTS*, 3- I© lb 


VI 




1^13 








1^? 


3ft3r5"T5TTT % 13a 




5^§?nft5t, *1d 


1^\9 

t V 




%?ff>s^af ^, ^. ^^b 


m 


3ft«rift?3 5E^r^, 3. I^a 








3rt% q% is«stt«tt, ^. lb 








SITtafaiV 3 ^TflV^STT U Qiao 




^>fe«m?i5mft^TfT f ^. 11 ^b 




JC 'J III TJIUBIM? XTT 3 A rt 


v 


f^sftsrr^, 1b 








«p^^n ^. 1o£a 










^i° 




Ha 


5p?tcr ^ifsw, l^b 










1\9K 


sr =TTTfk era^f 9 Bch 




^if^crotfcrcT, ^. ib 


^11 


ggglfe a d CTdrT 9 Pea 










5 ft 








\W 












A \ 






^TTrTTST^T^^ftnT^ 3 ^ Stb 


A l 


antsrsHisfii a? erf 3 q q p h 




*T< 1 ~\ M VI MKMj % « \ y a 








^T^TT^cranV^ 3 3 K 


\ A 








OB 






5Pl?cTO?T%, 3. 3 Kb 
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* 

viwfyw 3, 3. *^a 


1^ 










fa*?* ^tafteR, *. 33b 


3°1 






fiwn iwit, 5. sb 
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vgftm^vrnmn, 3. 3*a 






3*3 






effq^f^q^nqvr, X. Ua 


3<»3 


TOfTOt? *f^T?T>, SC. ^3b 




£q^#rerTfo"c?, 11b 
















^raN^, i. 3°b 




srefwram^r, 3%b 




SlNT tret 9tT, 1. ^b 


\9o 








1° 


^r^^^qwT, 3ob 




jgrenrarrc, i. vb 


V 






Q^cruor^, 1, ^a 




^f:j?^ JT^^T, I^b 




sr^iesfar, 1. nb 

/ » * 




^ff^sn^^a, ^. i^b 




W3Tcf Refill, ^. Hb 


i°s 






w^l, 1. 31b 


To 


wrfvvm, vs. i^b 


3^ 


^^^GSfoTrnTCTT. St. 1©b 




^sfa% xft^ft, v. ^b 




la'TfTc^^^lT O Q C o 


\ 


^jffs^sfcTTOm, ^^b 


3»1 






vsfanismw, 1. ^Kb 




«T5nF<T«rciT5|:, ^. *$a 




^ff>?T^?T9T^T, SC. ^oa 


3«3 


finiWRrTwn^r, 3. ^b 


1©K 


^d^ift^:, ^. 3^b 




*lf?T^»r|5f, V Isa 


3H 






nfaqfcitecT, v 31a 


31*? 


^irffT^TfsRmT:, 1. 5b 


\d 


gr: vfwto*:, ^. ^ca 




^tf«Tcf ?>:«»;?r. ^. ^a 




g«T: tftefq Sffftarof, ^. \sv9b 


1\3t; 


^. ^b 












*tot^t^w, X. Hsb 






i w > 


I^STf cTcT:, V 3 b 




1 1 fl 1 -JT Sf T _l _l 1 1 TnTT* 3 ll W 

! ql\MC1I *ll 'InHWT.) ^» <C»5D 






1^ 


liter: 3^b 


3*3 










sjwi gr^r^:, ^. ^ib 




sr^if trranrnft, K. *^b 


3°* 






*| frarehrarpt, x. la 








UT^fts^ $*«n?rt, d. Ka 


3 \9 






^sMnraf^g^ sr. 3«;b 












bjwt a^f*mi, ^. v^b 
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qpnftwn, 3. ^b w 

SjTOTSn^t:, 5. ^*b 33* 

qunrowN, 3. *lb 
^raranifcrat:, v. *«a 
gromrefq *foi*s*7, 3. 3^a 

Bnromqnraigra, 3 • ^°b i££ 

^iremeQ^n'rocr, 3. 1*tf> i£$. 

sjiurefefafc, 3- 3^a ^o*. 

spurns^ T%*m«ri, 3^ 3°3 

feM^T aw, R. I^b H«R 

^STCiraiT, *. «;b W 

gfaT **tfimqiqT t 3- ^Vi W 
5frlT aqm, ^. Vt;b 

q^q^, ^. l^a W 

^famfeit, %. Ha 31* 

siwkia^fjft:, 3. «|>fb 113 

^m^Tqi^m^l, 3. 3\»a I** 

5* t Wf^%, \. Ha 113 

«ftf?mt 5*T>f<TO, T ib 1 

«qt%^t RWi T^, 1. 3b * 

<i*ftfcTOTfacT^m % \9. «Ub 33X 

ST^pft 3fw, vs. <f3b 33* 

5T^l ^q^ll:, 1. Hb \ 

iW VQ^ti, «; 3*<a 3V3 

^^firvifg, 3- ^a W 

cT^sTWTTIW^ v. ^a 3*3 

tre*ri ^^Tqis^r, 3 K^b 31^ 
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INDEX OF AUTHORITIES CITED 

IN THE TANTRASANGRAHA AND ITS COMMENTARIES 

[Note: The numbers refer to pages. ] 



an^Tq:, 13, <[% vs*, ws, W» W 
*ftcTT, ^ 

irtamr:, by NUakantha, UV ^ 
TOS^flnnfalPT, by Nilakantha, 



«T*S»T: II 
— *fon3?ft, see below. 

(Uo) 

titomh of Bhaskara II, 3V3 Y , 
XX, W), 1»1. 
W 

fa3TWT*TO of Nllakantiia, ^3, 
fa^sfenctafa:, by Bhaskara II, 
^fw*:, 3, W-^, W, 31* 
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APPENDIX III 
INDEX GLOSSARY OF TECHNICAL TERMS 

[ Note : The references are to pages and are only indicative and 
not exhaustive. J 



ai?T (l. part ; 2. numerator j 

3. degree) 
3T|*qRr (intercalary month in 

which two sank r amis occur, 

considered inauspicious ), 

6, 7 

(terrestrial latitude), 154, 
191-92, 208, 219ff. 

3I«t£gC (latitudinal triangle), 217 
3?§T3i?T (Rsine terrestrial lati- 
tude), 191-92, 214 

3T5T3*^f (reduction due to the 
latitude of the observer), 
320ff. 

3fSra?TC (deflection due to the 
latitude of the observer), 
209, 275, 276 

shit (amplitude at rising, i.e., the 
north-south distance of the 
rising point from the east- 
west line ; or the Rsine 
thereof) 

aiSfgsr (linear measure, inch), 
186ff., 213 

s?fera> (additive), 12, 13 

srfETCiTiS (=3*fa?rmT), (additive 
lunar year), 13, 14 



aftrom (intercalary month), 6, 8, 
10, 13 

3T?c* (**), (last term), 109, 166 

STjesspifcr ( = «TOTOlfar), (maxi- 
mum declination, 24°), 157 

3T?c*£q 259 

( = differ) (declination, 
obliquity of the ecliptic), 
153n\, 208, 219ff. 

3Tq^i3?r ( = 3tq*WI«¥tr) (eclip- 
tic), 159, 187, 24*7 
(abrader) 

»W (l. northward, and 

sftfTT, southward, motion of 
the Sun or other planets), 
6, 8, 153, 249; (2. decli- 
nation), 275 

WRffWT (precession of the equi- 
noxes), 204-8, 314 

aiiwwi (reduction for obser- 
vation, on the ecliptic), 
320ff. 

WITOR (deflection due to de- 
clination), 275, 276 

a^fal (Sun's amplitude at rising 
or the Rsine thereof), 210 

3TO3*t wit), (Rsine), 

106ff„ 109ff. 
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a?**? (=faf«T«!?) (omitted lunar 
day), 12, 13, 19 

wfaftiw (obtained by successive 
approximation or iteration) 

3rfa$tl («f4) (successive approxi- 
mation, process of iter- 
ation), 158 

arfttfT (non-illuminated part of 
the moon) 

srg (=5TT«r) (unit of time 
equal to 4 seconds) 

(setting, diurnal or he- 
liacal), 339 

awraT (setting or Occident 
ecliptic), 245-46, 321, 339 

ST^tT (=^n<*r) (days from 

epoch), 48ff. 
fl^ta*^ ( =3^Tf ), ( diural 

circle), 154, 187 

(boundary circle of the sky, 
having the linear distance 
which a planet travels 
in a yuga, equal to 
124,74,72,05,76,000 yojanas, 
denoted by the expression 

H*), 253, 254, 269 
8TT«&- : See 

snirar (segment of the base by 
the altitude), 80, 81 

WW- : see wr- 

WTW (sidereal), 4, 10 

wfocST: (tropical year, from 
vi$uvat to vifuvati say ana- 
vatsara) v 

no tf© Y$ 



STWTTffT (=fe»HCT) (north-south 
distance of the rising point 
from the east-west line), 
219ff. 

(fSBJTTTfifl), (requisition, being 
one of the three quantities 
in the Rule of three), 48ff. 

S^IUST (fruit corresponding to 
iccha), 48ff. 

f|TItT (ascending node of the 
Moon) 

(Higher apsis of the 
Moon), 157 

(desired or given number) 

(Rsine at the desired 
point on the circumference 
of a circle), 151 

SWfaejW! (shadow in desired 
direction), 237-38 

3^ (higher apsis, especially 
pertaining to the epicycle 
of the equation of the 
centre), 15, 160 

S^tffaqftfa (epicycle), 159-61 

g^pftr^TT (epicycle), 159 

3c*FI3<n (Rversed sine), 272 

3TTCfa<|3?l (autumnal equinox) 

^srasUT (Rsine of the amplitude 
of the rising point of the 
ecliptic), 292-93 

(1. rising ; 2. heliacal ri- 
sing) 

3535!'* (1. rising sign ; 2. rising 
or orient ecliptic point), 
245-46, 292-93, 337-39 
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Njrtrassr (equatorial horizon, six 
o' clock circle), 154, 193, 
244 

^wftsR (emersion, in eclipse), 
300ff. 

^TT'fir (penultimate, penultimate 
term) 

5£iH (=s*{Sa), (asterism). Cf. 

SEW (negative, subtractive quan- 
tity), 155 

sftsr (1. odd ; 2. first and third 
quadrants of a circle), 78, 
79 

m$QT (orbit), 159-61, 253 ff., 
340-41 

*$msftra*l¥T (eccentric), 16, 159- 
61 

VWOTra ( -^?T ) (mean orbit, 
deferent, concentric), 16, 
17, 159-61 

(hemisphere), 246, 296fT. 

tp^oj (ha)f -tithi period), 171 

qsfep (sign Kataka, Cancer), 167, 
170 

(hypotenuse), 80fT. 
%W\ (minute of arc) 

*«n-nfa (ftrai-) (daily motion 
of planets in minutes), 159 

TOlHfrm: (the 24 Rsine diffe- 
rences in terms of minutes) 

vcnontl (angular diameter in 
minutes) 



*>fa (fl) ( tne aeon which comm- 
enced on Feb. 18, 3102 B.C. 
at sunrise at Lanka) 

vfctfcv (=^^T) (number of 
days elapsed since the Kali 
epoch), 19 

*>5qif* (commencing from Kali 
epoch), 73 

V?zTTfe$TO, (zero positions of 
planets at the commence- 
ment of the Kali epoch), 
73 

qrman ( = qf»T5r5>JT«r) (Rsine of 
the angle between two 
points of time in degrees, 
katabhaga) 157 

«Fmm»! ( = TO5rm) (degree of 
time at the rate of one 
hour equal to 15 degrees 
of time), 323-24 

OTWlfiT, (kalalagna), 157, 241ff. 

(pulveriser, a type of 
indeterminate equation, 
called also Diophantine 
equation), 54-58, 63-67 

$ fcT (square) 

%?3(1. anomaly), 78-79; (2. centre 

of circle), 80ff. 
tffe(=*fta) (1. vertical side 

of a rt. angled triangle j 

2. complement of the 

bhuja), 78, 79, 81 

Ttfean (Rsine koti or Rcosine 
of bhuja) 
(corner), 80 
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tftWTCTi: (corner gnomon), 239- 
40 

(sum of the sine segments 

taken in order), 272 
info (=3m*r) (declination), 

154, 219rT., 247 
flBTfcnm (Rsine declination), 157 
*nf?5fiI<iT*r (zodiacal circle), 188 
fam (sign Me$a, Aries), 314 
fafo* (horizon), 154, 188, 209 
faf^TT (earth sine ), 154,218 
«a (geometrical figure), 80ff. 

(area), 146 

^ (=^q) ( 1. celestial lati- 
tude), 157, 273, 294-95 ; 
(2. additive quantity) 

usstn (see siwwnwn), 253, 254 

fgrntn (sphere of the sky) 

^33*51 (partial eclipse) 

ytfjvyq i (sine segment) 

fUTSU (zenith, middle of the sky, 
meridian) 

(number of terms in a 
series) 

v&spft (sum of a specified num- 
ber terms of a series) 
nfaTf! (mathematics), 2, 3 

ira (elapsed number or portion 
of days, nddls, prayas, etc ) 

irfopm (motion in terms of 

minutes), 155 
itf^r* (— irf^eTT) (difference in 

motion or rate of motion) 
tp[ ( = sin) (Rsine), 153 

(=*jhi*;tc) (multiplier) 



»T*R (multiplication), 22, 23 

g«C (multiplicand) 

g^STC (one-sixtieth of a vinsdi, 
24/60 of a second), 4 
(1. sphere ; 2. celestial 
sphere), 146ft\ 

*lfaq«5<5?T (surface area of a 
sphere), 146-50 

V% (planet, including the Sun 
and the Moon, and the 
ucca, higher apsis, and 
pata, ascending node) 

y^q (l. occultation ; 2. eclipse), 

251ff. 

.g^fea (=g^Tfa) (daily motion 
of a planet), 3 

vQvira (=<rora3«0, 294, 305ff. 

g^ftiT ( conjunction of two 
planets), 14, 15, 251ff. 

qm (submergence, in eclipse ; 
measure of eclipse), 272ff., 
295 

UlgV (eclipsing body), 271, 277 
W^r (eclipsed body), 271, 277 

tlfe^T (unit of time equal to 24 
minutes) 

qfevrroa ( )f ( = f*3- 
^t«t«3?t) (celestial equator), 

154, 187, 209, 247ff. 

(cube) 

tFW&T (centre of a sphere), 2 

er?^ (cube root) 

tpttt^jfaa (sum of a series of 
cubes of natural numbers), 
92-93 
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(circle, cycle), 155 
"^fa^T (mintutes contained in 
a circle, being 21600), 155 
(quadrilateral), 80, 81 
^ff^T (lunar eclipse), 251ff. 

(declinational ascensional 
difference), 153 ff. 
*TSW (Rsine caradala) 

(= srt«J) (half ascensional 
difference), 153ff. 

^TTsnor (=*i7Tg), (pranas or 
asus of ascensional diffe- 
rence), 153-56 

STCIt} (=^*sr) (half ascensional 
difference) 

W£ (lunar), 5, 6, 7 

(lunar month ; period 
from one new moon to the 
next, equal to about 29'53 
civil days) 
*Tq (arc), 80, 94ff. 

(motion), 2 
^T*U (=<Uf*>), (eclipsing body) 
(=*lfr), (eclipsed body) 

3T*T(1. shadow), 18 Iff.; (2. Rsine 
of zenith distance, /. e., 
mahdcchaya), 2091T. 
(denominator) 
(figure, diagram) 
sfaT ( = *m) (Rsine) 

(sign TWa, Libra), 314 
(Rsine), 80, 94ff. 
&im*Z (segment of arc ; sine 
segment, sine difference), 
109ff. 

m$ (=em) (Rsine) 



OTtf?rw (circle of asterisms), 2, 
6, 247 

i ST* (==i?cf*) (fig Ur e of fish 
formed in geometrical dia- 
grams), 189, 190, 212 
?T»T ( 1 . shadow cone of the earth 
at the Moon's distance) ; 
(2. Moon's ascending node) 
errcrcr^ (star planets, viz., Mars, 
Mercury, Jupiter, Venus 
and Saturn), 270 

F«lfa (lunar day, Ue. t thirtieth 
part of the lunar or synodic 
month), 10, 171, 327 

fclfwi (^=3Tsrofafa), (omitted 
lunar days), 10, 12 

ffps*j?cf (end of the new moon 
tithi or the full moon tithi) 

fesqrT (1. Rsine 90°) ; (2. The 
radius of length 3438 
units, with the length of 
a minute of arc taken as 
unit, and corresponding to 
unity in the tabular sines), 
154, 257, 269 

fe?T5m (=f3T5lJT), 332 

fai|5r (triangle) 
sftlftrei (rule of three), 48-54 
5U«r (triangle) 
sfa«it?TT*?03Sr (-^tT), (meridian 
circle), 156, 187 

sfafTT^TT (1. north-south line; 
2. meridian ; 3. solsticial 
colure), 188ff. 
(half) 

fSTO (direction), 333, 336 
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fa^JSf (straight lines indicating 
directions), 80ff. 

feTOT ( = 3Tf*mn) (north-south 
distance of the rising point 
from the east-west line), 
219ff. 

fonjfTtT (motion per day), 5, 
* 185 

fa&rfor (divine day), 9 

fretus? (divine year, equal to 360 

years of men), 9 

(reduction to observation), 

320-25 

STOT (ecliptic zenith distance, 
zenith distance of the non- 
agesimal or its Rsine), 241, 
242 

3^3*11 (Rsine drkksepa), 290- 
93 

(-**0 (vertical circle 
through the central ecliptic 
point), 241 

f£w?f ( nonagesimal ; point 

on the ecliptic 90° less 

from the lagna or rising 

pt. of the ecliptic ), 245, 
246, 289 

?3R$Tm (parallax) 

^«rfh (-^T), (arc of the eclip- 
tic measured from the 
central ecliptic point or its 
Rsine ; Rsine altitude of 
the nonagesimal), 290-93, 
305-6 

3*iftar (visible celestial sphere) 

^"ita'BEjfln (shadow relating to 

drggola), 191 

STOIT (Rsine of the zenith dis- 
tance), 191 



TOtT ( = 3ViraOT ), ( vertical 
circle) 

?S ('reduced', i.e., converted 
into primes of each other, 
in indeterminate equations) 

^rrarc (1. longitude) ; (2. diffe- 
rence in terrestrial longitude), 
68ff. ; (3. correction for 
terrestrial longitude), 68-69 

^*rrare*»TH (time difference due 
to terrestrial longitude), 
70-73 

^TT?cTT*fa»TT (correction for local 
longitude), 68-73 

(=35ftsri) (day radius), 
154 

?mtT ( =3f^kTa^ ) (diurnal 
circle), 154, 187 

%fita?Ff;fa?T (sum of the series 

SSh), 93-94 
SR (additive, positive) 

( arc > 

!$ar (1* celestial pole, pole-star), 
187, 188, 243, 244, 247ff. ; 
(2. zero positions of planets 
at epoch), 73, 74 

swerrcT (pole-star), 186 

5*srartT, ( = STO^tI), (meridian 
circle) 

sraterfa (elevation of the celestial 
pole) 

(star, asterism), 2, 171, 186, 
327 
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•TReWOTT (»*T*>Sitt) (orbit of 
the asterisms, equal to 
17,32,60,008 yojanas, deno- 
ted by the expression «RT 
g fftfcTT^rf, being 60 
times the orbit of the Sun) 

fcfwUT (=*nnmraii) (Rsine of 
zenith distance), 223-25 

SKI (zenith distance), 219ff. 

iHTfsfr (interval in nadis between 
midday and time taken) 

sKlsnT ( pranas of zenith dis- 
tance), 217-18 

sRium ( ) (degrees of 

zenith distance) 

ffff (parallax in latitude), 208, 
289, 294-95, 327-29 

sffas|>?n (nati, in minutes), 294-95 

sfTSraepf (=3?tct-), (sidereal year, 
equivalent to mesztdt to 
mesadi ; nirayana year j 
solar year) 

snfatpT (=»fnft, ^fe^T), (measure 
of time equal to l/60th of 
a day, i.e., 24 minutes) 

srr*g^r (=*T*gc%9), 313 

(immersion, in eclipse), 
300ff. 

OlTW (region of zero latitude, 
i.e., equator), 186, 187, 
188 

fsfTWfafaai (equatorial horizon), 
154 



faTSrattt (equatorial region), 209, 
243, 244, 247ff. 

site (perigee or perihelion), 15 

3HW<muj<HI (-^tT), "(epicycle), 
15, 16, 17 

q« (light or dark half of the 
lunar month), 5 

lf55T3*n: ( the 24 specified 
Rsines), 107ff. 

(1. square root) ; (2. terms 
of a series), 78-79 ; (3. 
quadrant of a circle), 78 

TOfflfct ( = ITS?-, 3Tf?sr-), (maxi- 
mum declination, 24°), 157 

(maximum eclipse or 
obscuration), 274, 275, 295 

(greatest declination, 24°) 

«rcmq^*T5fa?T ./Rsine of the 
greatest declination) 

'TORFSJ (=«re*wre^) (Rsine of 
greatest altitude, i.e., Rsine 
of meridian altitude) 

Tftint (mathematical operation), 
22ff. 

qftfa (circumference), 81, lOlff. 
qft%g (graphical or diagrammatic 

representation), 212, 277-79, 

307-10 

(revolutions, number of 
revolutions of a planet in a 
yuga), 8, 9 

T*f (=Tstfsei), (end point of the 
new or full moon), 252 
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TH^m (sine latitude) 

<R*n (equinoctial shadow) 

qT3 (=TTf), (node, generally, 

ascending node), 321-22 
facjfeT (day of the manes), 9 

gcWcft (Sun and Moon), 268 

5#f^5^?l (vernal equinox) 

jjgfaT (prime vertical) 

3*fa^IT (east- west line), 188-89, 
193 

1«5 (surface), 146 

srfhlcf (the first day of a lunar 
fortnight), 271. 

srf?Ri^r (-*tt), (eccentric) 

StffWSSWJT (distance of the 
planet on the eccentric), 16 

srfSTO??^ (perigee) 

snrmanfa (fractions of fractions), 
22, 41-42 

swfl (=sroT«rcifal) (argument 
in the rule of three), 48ff. 

SWefTOcT, ( -^ig ), (pro vector 
wind), 4, 154, 186, 187, 188, 
209, 210, 243, 247rT. 

5IIWT (orient rising of the eclip- 
tic), 240-41 

SIT"! (unit of time equal to one- 
sixth of a vinsdi or four 
sidereal seconds), 4 

q»« (<E5reTfar) (fruit, in the rule 
of three), 48ff. 

qtg (=^5l) (lateral side of a rt. 
angled triangle) 



fr«r (disc), 254ff ., 341-42 

( — mm) (asterism), 186 

(path of the asterisms), 
253. 

wgz ( — Tlftl^i), (the two apexes 
of the circles cutting the 
ecliptic at rt. angles), 156, 
244, 248 

WW (revolutions ; number of 
revolutions of a planet in a 
yuga), 5, 16, 58-63, 253 

Wlt& ( sphere of asterisms, 
zodiacal sphere, with its 
centre at the Earth's 
centre), 3, 4, 159-61, 187, 
191ff , 209ff., 241-42, 247, 
253, 255rT„ 268ff. 

Wtt (circle of asterisms), 2 

qqssrc ( —Vtt ) (circle of 
asterisms), 247 

W*\ (=3TCi) (degree) 

WfTsnfo (fraction), 22, 40-41 

wm|*<»r (-%X*) t (division), 22, 

30flf. 
tnil^ (divisor) 

<ffHll<j«l»«l (associated fraction), 
22, 42-44, 47 

WIFTCl^ (dissociated fraction), 
22, 42-44 

W&t (dividend) 

fi?K! (fraction), 22, 44-47 

i|fa5T (=1^1) (motion, daily mo- 
tion), 5, 185 
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1* (=**l) (1. lateral side of a 
rt. angled triangle ; 2. of 
the angle, the degrees gone 
in the odd quadrants and 
to go in the even quadrants) 

ijwlwtrf (Rsine) 

wnftlT'Esr (correction for the 
equation of time due to the 
eccentricity of the ecliptic) 

igsinrei (equation of the centre) 

IT (=*fa) (Earth), 186 

Wtta (earth-sphere), 68, 186-88, 

255, 268ff. 
W3%W\ (earth's shadow), 251 ff. 
*jfa?T (terrestrial day, civil day, 

sunsrise to sunrise), lOff. 
wrftfsr (circumference / of the 

Earth, 3350 yojanas)^10 

(earth's rotation), 10 

v>T (^foa) (motion, daily mo- 
tion) 

(1. circle ; 2. orb), 310 

»rftf (optional number in pulveri- 
ser), 55 

«cW ( (figure of fish formed 
in geometrical diagrams), 
189, 190, 212 

WrffT (mean motion) 

*«W3<T ( = H^iRta* ) (mid- 
eclipse), 296, 305ff. 

WrfcT (-wfar) (mean daily 
motion) 

iwrog (mean planet), 165-67 

Vf*TO5WT (midday shadow) 



'Teqsqri (meridian sine, i.e., Rsine 
of the zenith distance of 
the meridian-ecliptic point), 
292 

***(«!*) (middle term in a 
series) 

«lsaf?WSirqT (midday shadow), 
201 ff. 

iwwfai,' ( -irfa ), (mean daily 
motion), 5 

H&m (mean) 

<Ts*m«T (meridian ecliptic point), 

247-50, 291, 321, 338 
nwiVE (Mean planet), 48ff. 

**nfl*qim (midday shadow), 
190 

TO (slow ; mandocca, apogee 
of slow motion ; see also 
mandocca) 

TO*>«r (hypotenuse associated 
with mandocca ; radius 
vector), I59ff. 

TO*J*T (manda operation in 

planetary computation) 
TO%?ff (manda anomaly) 

TO(%?ff)<ii$r (manda correction, 
equation of the centre), 
158 

TO (sfafav)9tr (manda epicycle; 
epicycle of the equation of 
the centre), 151-64 

TOlftfil (epicycle of the equ- 
ation of the centre) 

TO*«* ( =<T^ ) (apogee or 
aphelionj higher apsis re- 
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lating to the epicycle of the 
equation of the centre), 77, 
159-61 

See sn^rrer 

^l^JTOT ( great shadow ; the 
distance from the foot of 
the Mahasanku to the centre 
of the Earth ; Rsine zenith 
distance), 193, 197ff., 219ff. 

'^Rl^f ( great gnomon ; the 
perpendicular dropped from 
the Sun to the earth-line ; 
Rsine altitude), 197ff., 219fT. 

*m (==*»W5T) (root, square root), 
36-39 

*ra*T|;fa?T (sum of a 

series of natural numbers), 
89-90 

*|it (sign Makara; Capricorn), 
167, 170 

italfa ( first point of Aries ; 

commencing point of the 
ecliptic) 

(emergence, in eclipse ; last 
point of contact), 260ff., 
298-300 

(^>f- and VP-), (invisi- 

< 

bility of a planet due to 
its right or retrograde 
motion opposite the disc 
of the Sun) 

m«f (southern), 155 

mwitaT^rT (vftrihrcton) (south- 
north line, meridian), 
188-89 



g«T (aeon), 9, 10, 11 

W(l. even) ; ( 2. second or 
fourth quadrant in a circle), 
73, 74 

«ft»T (1. conjunction of two 
planets), 251,253, 277, 271, 
327; (2. daily yoga, nitya- 
yoga, twentyseven in number 
and named Viskambha, 
Prltl, Ayusman, etc., being 
Sun plus Moon ; cf. candro 
yogo'rkayuktah ) ; (3. 
addition), 22. 

*ftsrc (unit of linear measure, 
equal to about 1\ miles) 

nft*R»rfeT (daily mo tion of planets 
in yojanas), 159 

zftsRszrra (diameter in yojanas) 

Ufal (sign; angle of 30°) 

Trfar*P5 (=n^r) (the two apexes ■ 
of circles cutting the ecliptic 
at rt. angles), 156, 244, 248 

Tiftpfta (zodiacal sphere), 186- 
88. See also bhagola. 

Tlfol^ (ecliptic), 247 

TOg^q (rising of the signs), 245- 
46, 292-93, 320ff 

TTg (— ■na), (node of the Moon, 
esp. the ascending node) 

5n*f (ecliptic point on the hori- 
zon ; rising point of the 
ecliptic), 187, 240ff., 

**^gt«RT (time of the rising of the 
signs at Lanka, i.e., right 
ascensions of the signs j 
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rt. ascensional difference), 
194-97 

5f*3 ( I . altitude ; 2. co-latitude), 
80, 81 

**** (plumb), 189, 190 

(Rsine co-latitude,^ i.e., 
Rcos latitude), 192 

stwr ( 1. Rcos latitude), 

191 ff.; (2. parallax in longi- 
tude, or the difference 
between the parallaxes in 
longitude of the Sun and the 
Moon, in terms of time), 
199ff., 289, 293, 294 

SIWJnfevT (parallax in longitude 

in terms of nadikas), 293- 
94 

(parallax* in terms of 
yojanas) 

ffT? (a type of vyaiipata, which 
occurs when Sun plus Moon 
is equal to 180°), 31 Iff. 

fatal ( — SkTt) (minute of arc) 

f5T c m«mr (angular diameter in 
minutes) 

(retrograde), 270 

qsRftT (--sTPC, fenfa) (retrograde 

motion), 155, 270 
9q (square), 22, 30-36 
«TCH*T (square root), 22, 36-39 
IH^feifT (sum of a series of 

squares of natural numbers), 

91-92 

WI (deflection due to ak$a, 



. . latitude, or due to ayana, 
declination), 275-77 ; 333- 
35 

(series of results in Kutfaka 
i e. t Kutmkara operation ; 
//'/. 'creeper'), 55 
"trg— See sr^ig 

('Atmospheric sphere'), 
186-88, 210, 247ff., 268ff. 

f^^j^rr (- fafat-rr) (second of 
arc) 

fafaeer (having celestial latitude, 
deviated from the ecliptic) 

fa£q (celestial latitude, latitude 
of the Moon or a planet), 
258-59, 320-21, 327-29 

f"ro«WR ( = 3Tirc^R) (pre- 
cession of the equinoxes), 
314 

fe£q*«-f-«r (=fa*<i3ST) (orbit of 
a planet) 

fa^f^T ( =fsraT-S*t, fasrfefffT ) 

(one-sixtieth of a nsdika, 
24 seconds) 

faq*rf«f (half total obscuration in 
an eclipse), 300ff. 

fafacm (=fa^n) (second of 
arc) 

fa"** (difference) 
fair* (difference) 
fiTC^f (difference) 
fa** (odd) 

Prelim (=fe$-*:f;T) (equi- 
noctial shadow, Le. t midday 
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shadow of a 12-digit gno- 
mon when the Sun is at the 
equinox), 154, 190 

f*^*3farT (-5HT) (= 3WTWn) 
(Rsine of latitude) 

fal^cT (-%cTU), (equinox, vernal, 
on March 21st, and autu- 
mnal, on Sept. 23rd), 154, 
190, 248 

f^i|^?^«f (hypotenuse of equi- 
noctial shadow) 

fw:^ — See firearm 

faigwqu£?T (celestial equator), 
193 

fTOittt (1. diameter), 257 ; (2. 

the first of 27 daily yogas, 

being Sun plus Moon), 171, 
319 

(circle), 80ff. 

( -%f^¥ ) (centre of a 
circle), 8 Iff. 

^«TftfsT (circumference), 8 Iff., 
lOlff. 

*t*er (the type of vyatipata which 
occurs at the time when 
the sum of the longitudes ' 
of the Sun and the Moon 
amounts to 12 signs or 360 
degrees), 31 Iff. 

*m>iT3 (sw-aiatara), (the time 
when Sun phis Moon equals 
six signs, i.e., 180°), 31 Iff. 

oprvftrft (subtraction), 22 

«1W (diameter), 80ff, 118 
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antrer (semi-diameter, radius), 
80ff. 

?T3;$ (I. gnomon) ; (2. 12-digit 
gnomon); (3. MahUahku or 
great gnomon, the per- 
pendicular dropped from 
the Sun to the earth-line, 
or the Rsine altitude), 186ff. 

TOF^ftfe (complement of altitude 
or zenith distance) 

CT^WST (north-south distance of 
the rising or setting point 
from the tip of the shadow, 
i.e., agrH ± natijya ; distance 
of the planet's projection 
on the plane of the horizon 
from the rising-setting line), 
193, 210ff. 

('arrow', Rversed sine), 
104ff., 118, 145ff. 

farer (=?W) (remainder in an 
operation) 

sftsr (See *ftsrtwr) 

*ftgT«t>*>T (hypotenuse associated 
with sighrocca ; geocentric 
radius vetcor), 161-62 

#W (sighra operation in 
planetary computation) 

tftenftfa (epicycle of the equ- 
ation of conjunction) 

sftST^rT {sighra epicycle), 159-61 

tftsfosr (higher apsis of the 

epicycle related to the 

equation of conjunction), 
161-62 
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IF* (zero), properties of, 24 | amfe* (civil day, duration from 



*5T^terf?T (elevation of the lunar 
horns), 326-43 

(=fifl«?) (remainder in an 
operation) 

sjfo (=^) (hypotenuse) 

(series), 88ff. 

g**f ( = »T«R) (multiplication), 
22, 23 

W?rt (the lunar month preceding a 
lunar month called afhhas- 
pati which latter does not 
contain a sahkrmti), 6, 7 

(addition), 22 

s^fcnr (=9*rcnE fiw) (sum of a 
series of natural numbers), 
89-90 

tfS^T&a (entrance of 51 the Sun into 
a sign, rasi, Mesa etc.), 6, 7 

'WW'f (prime vertical), 187, 193, 
209, 289, 299 

*m(*TiS5r) ! 38jTJTT (prime vertical 
shadow) 

Wl(l*Wf)?W«p (Rsine of prime 
vertical altitude, i.e., Rsine 
altitude of the Sun on the 
prime vertical) 

(total eclipse), 260-61 
(half the sum of the 
eclipsed and the eclipsing 
bodies, 265-66, 295) 

*nfa?!ll> {vyatipata when the Sun 
plus Moon is equal to 7 r 
16° 4'), 319 



sunrise to sunrise) 

fan (illuminated part of the 
Moon, phase of the Moon), 
332-35 

$*NTS«T (solar eclipse) 

iftwi (northern) 

(solar), 5 

fownf (half duration of an 
eclipse), 260ff., 296 

Prtf (first contact in an eclipse), 
260ff., 298ff. 

*TO«Tfa (true daily motion), 169- 
70 

(true position of a 
planet), 78ff., 172-84 

^ft^ (celestial latitude as 
corrected for parallax), 
258-59, 320-21, 327-29 

(addition, additive quantity), 
155 

wfcmfipiR (segment of oblique 
ascensional difference corres- 
ponding to a rasi, i.e., sign), 
194-97 

tqtatiwra (times of risings of 
the signs at the local place, 
oblique ascensions), 194-97 

^ffcT^r (cross, eastern, pmva, 
and western, apara. The 
cardinal points, the zenith 
and the nadir are the six 
svastikas of the celestial 
sphere), 187, 188. 
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Acaradipika of Ravi, com. or Mu- 
hnrta$taka t xxviii 

Acyuta Pisarap, ■ — on Jyesthadeva, 
lxvii-viii ; — Sphutanirnaya 
of, Ixvii ; — Uparagakriya- 
krama of, lxvii-viii 

Addition (sankahna) , 22 

Agra (amplitude at rising), 193 ; 

— computations involving, 
219-36 

Ak$a : See Latitude 

Ak$adrkkarma (reduction of planets 
to observation, due to lati- 
tude), 320ff. 

Ak$avalana (deflection due to lati- 
tude), 275-78 

Altitude (Jamba) , — computation 

of, 123-24 
Amplitude at rising (agru), 193 ; 

— computations involving, 

219-36 



Anomaly, 78ff 

Apogees of planets, 77 

Arcs : Ste Rsines and arcs. 
Aryabhaflya : xxxvii, Ixxvii, 146 

Aryabhatiya-bhll$ya of Bhaskara I, 
xxxvii; -of Nilakant,ha, xxiv, 
xxvi, xxviij xxviii, xxix, xxx- 
xxxi, xxxii, xxxiii, xxxiv, 
xxxvi, xxxvii n, xliii, 146 

Ascensional difference! (cara), 

lxxiii; — application of, for 

the measure of day night, 

156-57 j — conversion into 

arc of Rsine asc. diff., 157, 

58 ; — derivation of, 153- 
54 

Astalagna (setting point of the 
signs), 245 46 

Astronomy, purpose of, 2, 3 

Asvatthagrama (Mai. AlattUr), 
native village of Paramesvara, 
xxviii 
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'Atmospheric sphere' (Vayugola), 
— conception of, 186-88 

Ayanccalana (Precession of the 
equinoxes), 204-8 

Ayana-drk karma (reduction of 
planets to observation, due 
to position on the ecliptic), 
320ff. 

Ayanavalana (deflection due to de- 
clination), 275-78 

Azhvanceri TamprskkaJ, xxvi, 
Ixiv-v. See also : Narayana, 
NetranarSyana. 

Badarayana, 8 

Bhagavadgitn, 2 

BhSgavata, xxxvii 

Bhagola; See Zodiacal sphere. 
Bhasayuktibhasn, xxxiv 

Bbaskara I, xxxvii, lx, Ixxvii, 12. 
74 

Bhaskara IFs Lilavati, 22-24 
Bkugola ('Earth sphere'), Ixxiv. 
Brahmasiddhanta, Ixxvii, 8 
Brhajjataka, xxxvii 
Brhatsamhita, xxxvii 

CandracchayagQQita of Nilakantfia, 
xxix, xxxiv, 338, 339, 340 

CandracchaySgan ita-vyakhya, xxx i, 
xxxiv 

Candragrahana : See Lunar eclipse. 
Celestial sphere, - — conceptions 



relating to, lxxiv, 186-88 ; 
rotation of, (bhagolabhrama- 
~na), 4-5 ; —situation of, 159. 
See also Zodiacal sphere. 

Chandassutra, xxxvii 

Circle, Ixxvii, 80ff., 101-3 ; —cir- 
cumference determined by 
indefinite series, 101-3 ; — 
circumference without the 
use of squares and roots, 
81-88 ; — diameter from the 
arcs of a cyclic quadrilateral, 
137-43 ; —value of ir, 
modern study vis a vis Yukti- 
dipika, xlii n; — vis a vis a 
given square, -80-3 i 

Circumference : See circle. 

Citrabhanu, Ixviii-ix 

Civil day (savanadina), 4, 5 J — in 
a yuga, 10-11 

Cube root of fractions, 46-47 

Cyclic quadrilateral, — properties 

of, 127-29 ; — hypotenuse 

of, 129-35 

Daily motion, —Moon, 169-70, 
258-59 ; —planets, 185 ; — 
Sun, 155, 169-70 

Daksinamnrti, son of Nilakantha, 
xxiv, xxv 

Damodara, teacher of Nilakantha 
and grand-teacher of San- 
kara, xxiv, xxviii, ixiii-iv 

Da'sapra'sna (Ten shadow problems), 
lxxiv-v, lxxvii-viii, 219-36 
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Declinational ascensional difference : 
See Ascensional difference, 

Desantara-samskara (correction for 
terrestrial longitude), 68-73 

Diagrammatic representation of, 
— lunar eclipse, 277-80 ; — 
Moon's horns, 335-37 ; — 
shadow circle, 212-13 ; 

— solar eclipse, 307-10 

Directions, — determination of, 
188 90; — determination of, 
from shadow, 209-1 1 

Diurnal circles ( dyuvrtta ), 154, 
187 

Division (bhagaharana), 22 ; — 
reduction of divisors for 
ease in calculation, 75*77 

Drggola (visible celestial sphere), 

— latitude and perpendi- 
cular in, 191 ; —reduction 
of latitude and perpendicular 
to the zodiacal sphere, 191- 
93 

Drkkarma (reduction of planets to 
observation), 320-25 

Drkk$epQ (ecliptic zenith distance), 
242-45 

Earth, — appearance of the revol- 
ving celestial sphere from, 
4-5 ; — orbal diameter of 
shadow, 254, 256-57 ; — ro- 
tation of, 10 ; —situation 
in space, lxxii ? 68-69 

'Earth-sphere' (BImgoIa), — con- 
ception of, 186-88 

East- west line, 188 



Ecliptic, rising point of, lxxv, 194- 
97, 245-46 

Ekavirhsatiprasnottara of Citra- 
bhanu, lxviii-ix 

Epicyclic theory, lx Jv, 15, 16, 17, 
159-61 

Epoch, — days from, 48ff, ; —Kali 
epoch, 19, 73 

Equinoctial shadow (vi$uvacchaya) 9 
190 ; — computations invol- 
ing, 193ff. 

Equatorial horizon (unmandala), 
154, 193, 244 

Equatorial region, —rising of the 
signs at, 194-97; —situation 
of astronomical phenomena 
at, 194-97 

Ejamana illam, xxv 

Fractions (bhagajati), 23, 40-41 ; . 
— addition and subtraction 
of, 23, 44-45 ; —associated 
and dissociated, 23, 42-44 ; 
— division of, 23, 45-46 ; 
— multiplication of, 23, 44- 
45 ; — squaring of, 24, 
46-67 

Fractions of fractions, [prahhagar 
jatiX 23, 41-42 

Ganitaprakasika, xxxiii n 
Ganitayukti, xxxiv 
GartitayuktibhSsa, xlv n, xlvi n 
Gtta t 2 

Gnomon (saftku), —computations 
involving, Ixxiv, 186ff. 
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Gnomon and shadow, — compu 
tations based on, 186ff. 

Gnomon-shadow-hypotenuse rela- 
tionship, 1 91 

Gnomoiiic shadow, —determi- 
nation of directions, 209- 1 1 

Golasara of Nilakantha, xxix, 
xxxiv, Ixxvii, 159, 177-99, 
187-88 

Govindasvami, xxxvii 

Grahacaranibandhana, xxxvii 

Grahanagrantha of NUakantha, 
xxxii-iii 

Grahananirnaya of Nilakamjba, xxxi, 
xxxiv 

Grahanirnaya y xxxiv 

Grahapariksakrama of Nilakanjha, 
xxxiii 

Great gnomon (Mahasahku), Ixxiv, 
197ff. ; — in any direction, 
237-38 



Haridatta, xxxvii 

Intercalary month (adhimasa), 6-7, 
20, 21 

Intercalation, theory of, 12-14 

Iyer, Akhileswara, xlv 

Iyer, S. Venkitasubramonia, xxxix n 

Jatavedas, father of Nilakantha, 
xxiv 

Jatavedas, uncle of Nilakantha, 
xxiv 

* Jive par gspara'-nyaya of Madhava, 
125-26, 150-51 



Jupiter (Guru), —computation of 

True Jupiter, I72ff. 
Jyesthadeva, author of Yuktibhass, 
xxxixff., Ixv-viii. See also 
Parakrodavasadvijavara. 
Jyotirmimamss, Ixxvii, 16 



Kalalagna, 141, 323-25 
Kali days, —computation of, 19-21 
Kaliyuga, — zero positions of 
planets at the beginning of, 73 

Karana (half tithi), —computation 
of, 171 

Karanamrta of Citrabhanu, lxviii-ix 

Karanasdra of &ankara, xlvii, Ix- 
lxi ; —com. on, Ixi 

Kausitaki adhya Netranarayana, 
xxvi, xxvii. See also Na- 
rayana. 

Kerala-sad-grama (Mai. Kelallflr, 
Kerallur, Kelanndr), house- 
name of Nilakantha, xxv, 
xxxiii 

Kiratarjumya of Bharavi, com. by, 
Citrabhanu, lxix 

Kriyakalspa, xvii n, 310, 319, 325, 
343 ; — wrongly taken as a 
com. on TS, lvii-ix , 

Kriyakramakari, com. on Lilavati, 

—on the contents of, Ixxvii- 

viii ; — relationship with 

yuktidlpika, xlvii-lvii 

Kuja and other planets ; — orbits, 
of, 340-41 

Kunda-grama (-pura), (Mai. Trkka- 
ntiyor), xxiv, xxv 
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Laghubhaskariya of Bhaskara I, 
xxxvii, lx 

Laghumanasa of Mufijala, xxxvii, 
Jx 

Laghuram&yana of Rama, xxiv 

Laghuvivrti, com. on Pancabodha, 
xlii, xliii 

Laghuvivrti, com. on Tantrasah- 
graha, xlii, Mix, lxx ; — 
contents of, Ixxvii-viii ; — 
edition of, 289-343 ; —manu- 
scripts of, xviii, xxi-xxii, 
xxxiii 

Lanka, imaginary city at the equa- 
torial meridian, — location 
of, 169 ; — astronomical 
conception of, 194 ; — rising 
of the signs at, 194-97 

Latitude ( ak$a ), —computation 
from declination and parallax 
for latitude, 208 

Latitudinal triangles (ak$ak$etrani), 
217 

LVavatt of Bhaskara II, 22-24, 43, 
45, 47, (99), 101, 126, 127, 
139, 142 

Longitudinal correction of time, 
68-73 

Lunar day (tithi), 10-14, 20-21; 
— computation of, 171 

Lunar eclipse (candragrdhttna), Ixxv, 
251-80 ; — computation of 
Moon's latitude, 258-59 ; — 



deflection due to declination, 
275-78 ; —deflection due to 
latitude, 275-78 ; —dia- 
grammatic representation of, 
277-79 ; —half-duration, 
260-72 ; — immersion at 
any time, 272-74 ; —maxi- 
mum eclipse, 274-75 ; — 
moment of conjunction, 
251-52 ; — moment of first 
contact (sparsa), 260-72 ; — 
moment of last contact, 
(mok$a), 260-72 ; —proba- 
bility of, 259-60 ; —total 
eclipse, 260 ; —visibility of 
points of first and last con- 
tacts, 264-72 

Lunar month {candramasa), 5-7, 
10-14, 19-21 

Madhava of Sangamagrama, 
called Golavid, xxiv, xxxviii 
n, Ixxiii, Ixxvii, 112, 117, 
(118, 125, 150) 

Madhava of Incakkazhva, xxxvi 

Madhyalagna (meridian ecliptic 
point), 247-50 

Mahabhaskariya, xxxvii, lx 

Mahabh8skariya-bha$ya-vyakhya 
(Siddhantadipika), xxxii 

Mahacchaya (great shadow), Ixxv, 
197ff. 

MahQsahku (great gnomon), 

— computations involving, 
197ff. 
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Mahi§amaAgalam Narayana, I, lxii; 

Mahi§amaAgaIam Sankaran Nampu- 
tiri, lxii n 

Mandakarna, — in the computation 

of true planets, 1 62-64, 1*68- 
69 

Mars (Kuja), — computation of 
True Mars, 172ff. 

Mathematical operations, lxxi-ii. 
See also under the individual 
operations. 

Mean Moon and other planets, 48 

Mean planets, — computation of, 
48ff., 53-54, 63-67 ; —com- 
putation from Mean Sun, 
165-68 ; —Rule of three in 
their derivation, 53-54 

Mean Sun, — computation with 
reduced aeonic revolutions 
and civil days, 63-65 

Menon, P.R-, xxiv n, xxv n 

Meridian ecliptic point {madhya- 
lagna), 247-50 

Mercury {Budha) t — computation 
of True Mercury, 172ff. ; 
— speciality in the compu- 
tation of True Mercury, 
173-77 ; — computation of 
orbits, 341 

Midday shadow ( madhyahnac- 
chaya), 20 1 ff. ; —True Sun 
from, 202-4 

Moon, — celestial latitude of, 327- 
29 ; — diagrammatic repre- 
sentation of the horns, 335* 



* 37 ; —elongation of the 
horns, 326-43 ; —illuminated 
part, 332-35 ; — moonrise, 
337-39 ; — orbal diameter, 
.254, 256-57 ; —parallax in 
latitude, 327-29 ; — true 
daily motion, 169-70, 258- 
59 ; - True Moon, see 
under True Moon, 

Moon and Sun, —orbal difference, 
329-32 

MuhVrta$taka of Ravi, xxviii 

Multiplication (gunana), 22,23, 27; 
— of fractions, 44-45 ; 
— reduction of multipliers 
for ease in calculation, 75-77 

Munjala, xxxvii, Ix 

Nair, S. Bhaskaran, lxxviii 

Nakfatra (asterism), — compu- 
tation, 171 

Namboodiri, V» Narayanan, lxviii n 

Nampoothiri, E. Eswaran, xxxix n 

Namputiri, Puli>ur Purushottaman, 
xxxiii 

NarSyaija, Azhvanceri TamprSkkal, 
with the title Netranarayand, 
xxvi, xxvii, Ixiv-v 

Navakalaru (?), place (?) of Nlla- 
kanfha, xxxii 

NetranarSyana, (NarSyaga), (Azhva- 
nceri Tamprakkal), patron 
of Nilakaijtha and Satikara, 
xxiv, xxvi, xxvii, lxiv, lxv. 

Nilakaijfha, — biographical details, 
xxiv-v ; —brother, Safikara, 



GENERAL INDEX 



379 



xxvi ; —chronology of works, 
xxxiv-v ; — Citrabhanu* s 
teacher, lxix ; — Date of, 
(A.D. 1444-1545), xxxv-vi ; 
— favourite deity, xxvi ; — 
native village P xxv ; —patron, 
Netranarayana, xxvi, lxv ; — 
Saftkara's teacher, lxiii-iv ; 
— surnames of, xxiv ; — 
teacher, Ravi and Damo- 
dara, xxviii-ix ; — versatility 
of, xxxvi-viii ; — writings of, 
xxix-xxxvii 

Node (Pata, Rnhu), 321-22 

Nonagesimal (drkksepalagna), 245, 
246, 269 ' 

North-south line, 188 

Number, — depiction of, 8-9 ; — 
theory of, 24-30, 98-101 

Orbal diameters of the Sun and the 
Moon, 254, 256-57 

Orbits of the planets, 253-55 

Orbs of the planets, — determi- 
nation of, 254ff„ 340-42 

Orient ecliptic (praglagrta, udaya- 
lagna), 194-97, 240-41, 245-46 

Pancabodhavynkhyu of Sankara, 
lix-lx 

Pancasiddhnntika, xxxvii 

Parahitaganita, xxxvii 

Parakrocja (Mai. Trp-Paratino<ju, 
Skt. Svetaranya), xxvi 

Parakrocjavasadvijavara, xxxixff., Ixv, 
lxxvii, 7 7, 185, 250, 280. 
See also Jye&^hadeva. 



Parallax in latitude, (nati), 208, 
289, 294-95, 327-29 

Parallax in longitude (lambana), 
293-94 

Paramesvara, author of Dfgganita, 
xxiv, xxviii, xxxii, xxxiii, 
xxxvii, xxxviii n 

Paraiava (Variyar), lxiii 

Pathita-jyas^ ( the 24 ordained 
Rsines ), 107ff., 112ff. 

Pi (**), relation between the cir- 
cumference and the diameter, 
— determined through inde- 
terminate equations, 103-3 

Pillai, K. Raghavan, lxxviii 

PiJlai, Suranad Kunjan, xxxix 

Pingala's ChandassUtra, xxxvii 

Planetary orbits, 253-54 

Planetary positions, — at Kali 4608,' 
73-74 ; —at zero Kali, 73 

Planetary revolutions (jbhagana), 
lxxi; — rule of three in 
their derivation, 51-53 

Planets, —application of ascen- 
sional difference to true 
planets, 155-56 ; — celestial 
latitude of, 321-22 ; —mo- 
tion in circular orbits, 18- 
19 ; — orbs, reduction to 
observation, 341-42 ; — or- 
bits of, 340-42 ; — reduction 
to observation, 320ff. ; — 
revolutions in an aeon 
iyuga), 8-12 ; —rising and 
setting cX 324-25 ;^elc city 
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•f, 185. See also 
planets and True planets. 

Poduval, K.V.A. Rama, xxxiii n 

Pole-star, 187, 188, 243, 244, 247ff. 

Prasnasara, xxxvi 

Precession of the equinoxes (ayana- 
calana), 204-8 

Prime vertical {Somamarrfala), — 
computations involving, 
193ff. 

Provector wind {pravahamamta), 4, 
154, 186, 187, 188, 209, 210, 
243, 247ff. 

Pulveriser (Kuttaka, KimakHra), 
Ixxii ; — rule of three in 
the working of, 54-58 ; — 
Sun's reduced aeonic revolu- 
tions applied in, 63-67 ; — 
use in computing planetary 
revolutions, 58-63 

Rajagopal, C.T., xli, xliii, xliv, xlvi, 
Ixxviii 

Rangachari, M.S., xli, xliii, xlvi 
Raja, K.K., xxxixn 

R5ma, author of Laghurmayana, 
son of Nllakantha, xxiv, xxv 

Rama Varma Maru Thampuran, 
xl, xlv 

Raiigola ( Bhagola ) (zodiacal 
sphere), — computations re- 
lating to, Ixxiv, 186-88. See 
also Zodiacal sphere. 

Kasyudaya (rising of the signs), 
m, 24Qff., 245-46, 292-93 
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Ravi, teacher of Nllakantha, xxvii, 
xxxvi 

Retrograde motion, 155, 270 
Rising of the signs, Ixxiv, 187, 
194-97, 240ff., 245-46, 292-93 
Rsines and arcs, Ixxiii ; —compu- 
tation of, I05ff t 112-17, 
135-37 ; — arc of a given 
sine, 95 ; —derivation of a 
desired Rsine, 151-52; — ' 
for a given Rversed sine, 
{sara), 104-5 ; —methods of 
computation enunciated by 
MHdhava, 120-23 ; —mo- 
dern study vis a vis Yukti- 
dipiks, xli n ; —square of 
Rsines, 119-20 ; —sum or 
difference of two Rsines, 
125-26 ; —theory of, 95-96 
Rsine differences, —computation of, 
109-10; —sum of, 110-11 ; 
—summation of, 111-12 

Rule of three (trairasika), Ixxii, 
48-51 

Rversed sine ( sara ), — compu- 
tation of, 118, 145-46. See 
<tho Rsine and arc. 

SakQbdasamskara, xxxii 

Samamanq'ala : See Prime vertical. 

Sama'sanku (great gnomon when 
the Sun is at the prime 
vertical), — computations 
involving, 214-18 : — True 
sun therefrom, 214 
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femkara, brother of Nilakantha, 
xxiv, xxvi, xxxi 

Sankara, commentator of Nila- 
kanfha's works, — chrono- 
logy of his writings, Ixi-xii ; 
—date of, A. D. 1500-60, 
lxx; - Laghuvivrfi on Panca- 
bodha, lix-lx; — identification 
of, as the commentator of 
Kriya., Laghu and YD, xlvii- 
lix; —Laghuvinti on TS, of, 
Mix; — personal details, 1, 
lxii-iii; — teachers and pro- 
moters of, lxiii-lxx. 

Sankaran Nampntiri of Mahisa- 
mangalam, Ixii n. 

Saraswathi, T. A., xl, xliv. 

Sastri, T. S. Kuppanna, xxxi, 
xxxii, lxxviii. 

Saturn (Sani), — computation of 
of True Saturn, 172 ff. 

Series, — sum of cubes, 92-93; 
— sum of natural numbers, 

89- 90; —sum of squares, 

90- 92 ; — summation of, 
lxxiii, 88, 93-94. 

Shadow-circle (chaya-bhramana- 
Vftta), diagrammatic repre- 
sentation of, 212-14. 

Shadow-gnomon-hypotenuse re- 
lation, 191. 

Shadow problems (Da&aprasna), 
lxxiv-v, lxxvii-viii, 219-36. 

Shukla, K, S„ lxxviii. 
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Siddkantadarpana of Nilakantha, 
xxviii, xxxiv, xxxv, lx, lxxvii, 
33!. 

Siddhantadarpana-vyakhya of Nila- 
kantha, xxviii, xxxi, xxxii, 
xxxiii, xxxv-vi, xxxvii n. 

Siddhantadipika, xxxii 

Siddhanta&ekhara, xxxvii, lx. 

Siddhanta&iromani, lxxvii, 22-24. 

Sidereal day (nak$atra-dina), 4, 5, 
10. 

Signs, — rising and setting points 
of, 194-97, 245-46. 

Sine : See Rsine. 

Sine and Cos. See Rsine and 
arcs. 

Solar eclipse 289-310; —dia- 
grammatic representation of % 
307-10; — Drggati and 
Drkk$epa in, 290-93 ; — emer- 
I gence, 300-1; —first point of 

contact, 298-99 ; —half 
duration, 300-1; —last point 
of contact, 299-300; —maxi- 
mum eclipse, 295; — mid- 
celipse, 296-97, 305-6; —non- 
prediction of, 306-7; — para- 
llax in latitude, 294; —para- 
llax in longitude (lambana), 
293-94; — possibility of, 289, 
295; — reduction for obser- 
vation, 301-5; —submergence, 
300-1. 

Solar month (saura-mitsd), 6, 20 
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Solstitial * colore 
188ff. 
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(dakfinottara), 



Sphere, — surface area of, 146-50 

SphutacandrQpti of Madhava, 
xxxviii n 

Square (varga), 22, 30-36. 

Square *root (vargamtlla), 22-23, 
36-39 

Srlpatt, xxxvii, Ix, lxxvii 

Srhgonnati : See Moon, —elong- 
ation of the horns. 

Star-planets, 270. See also Pla- 
nets. 

Stena stri etc. for computing 
Rversed sines, 118-19 

Subrahmanya, friend of Nila- 

kantha and teacher of Sankara, 

xxiv, Ixix-xx 

Subtraction (yyavakalana), 22 
Sun, — computation of True Sun, 
152 ff . ; - daily motion, 
155; — orbal diameter, 254, 
256-57 ; — True motion, 
169-70 ; — True Sun : See 
under True Sun, 

Sun and Moon, —orbal difference, 
329-32 

Sundararaja, xxxi, xxxii, xxxvi 

Sundararajaprasnottara of Nlla- 
kan^ha, xxxi-ii, xxxiv 



SQryasiddhSnta, xxxvii, 
3, 219-20, 317 



lxxvii, 



Tantrasangraha of Nilakanfha, 
— aim of the present edition, 
xxiii-iv ; — commentaries in 
Malayalam, jliii ; —comm- 



entary, Laghwivrti, see under 
Laghuvivr ti ; — commentary 
Yuktidipika, see under Yukti- 
dipika ; — contents of, xvii, 
xxx, xxxi, Ixx-vii ; — date of 
composition, xliii-iv 

Tantrasangraha and its commen- 
taries, — general index, 
— index of authorities cited, 
359 ; —Index of half- 
verses and key passages, 
345-58, — index of technical 
terms, 360-72; —manuscripts 
of, xvii-xix, xlii ; — intro- 
ductory verses, xxvii n ; 
— relation with Yuktibha$a, 
xliv-vi ; —textual presenta- 
tion, xxii-iii ; —text tradi- 
tion of, xli-iv 

Technical terms in Tantrasangraha 
and its commentaries, 360-72 

Time, — determinants of, 2 ; 

— measurement of, lxxi, 5ff. 
TrairSsika, (Rule of three), Ixxii, 

48-51 

Triangle, — extension to it of 
rules relating to the cyclic 
quadrilateral, 143-45; — pro- 
perties of, 126-27 

Trkkutaveli (Trkkotfri, SnhutaSa) 
1, lxii, Ixiii 

True Mercury, computation of, 
172-77 

True Moon, 157-58, 326-27 ; —in 
lunar , eclipse, 252-53 
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True planets, —computation of 
78ff., 172ff., 179-85. See 
also under the respective 
planets ; — depiction of in 
Golasdra, 177-79 

True Sun, —from midday shadow, 
202-4 ; —from samasdnku, 
214-15 ; — in lunar eclipse, 
252-53 

True Venus, — computation of, 
172-77 

Tuficattu Ezhuttacchan, xxv 

Twelve-digit gnomon, — fixing of, 
186 ; — graphical represen- 
tation of the path of the 
shadow of, 212-14 

Udayalagna (rising point of the 
signs), 240-41, 245-46 

Ulloor, Kerala Sahitya Charitram, 
xxviii n, xxxiv n, xxxix n, 
Ixii n, lxx n 

Utwtart4ata : See Equatorial 
horizon. 

Vakyakarana or Vakya-panca- 
dhyayi, xxxi, xxxii, xxxvi n 

Valana, deflection due to latitude 
and due to declination, 257- 
78 

Varahamihira, xxxvii 

Vatakkumkur Raja Raja Varma, 
History of Sanskrit literature 
in Kerala, xxxiv n, xxxix n 

Vnyugola ('Atmospheric sphere'), 
Ixxiv; —conception of, 186- 
88 
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Vedahga-Jyotisa, xxxvii 

Velocity of planets, —computation 
of, 185 

Venus (Sukra) —computation of 
orbits, 341 j — computation 
of True Venus, 172ff. ; 
— speciality in the compu- 
tation of True Venus, 173-77 

Venvaroha of Madhava, xxxviii n 

Verticality, — determination of, 
189-90 

'Vidvan' and other phrases for 
computing accurate Rsines, 
117-19 

Vyatipata, —computation of, 311- 
19 ; — inauspiciousness of, 
319 ; —types of, 319 

Yoga (Sun plus Moon), — com- 
putation of, 171 

Yuga (aeon), measure of, 9-12 ; 
— number of days, verifi- 
cation of, 14-18. See also 
Kaliyuga. 

YuktibhQffl of Jesftrndeva, xxxix; 
— relation with Tantra- 
sangraha and YuktidipikS, 
xliv-vi 

Yuktidipikn, com. on Tantrasah- 
graha, — affirmation of its 
being a com. on TS t xlvi-vii; 
— authorities cited in, lxxvi- 
vii ; — contents of, lxx-vii ; 
— edition of, 1-280; —extent 
of, Ixxv-vi ; — identification 
of, xxxviii-xlvii; — mann* 
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scripts of, xix-xxi; —name 
of, xlvii/ — nature of, xxiii; 
—reference in Laghuvivrti, 
322; —relation with Yukti- 
bha&, xliv-vi; — relationship 
with Kriyakramakari] xlvii- 
Ivii; Sankara identified 
as its author, xlviii-1 

Zodiacal sphere (bhagola, rasi- 
gola), —conception of, 4- 
5 ; — motion of planets in, 
4, 159-61 ; — Rsine latitude 
and Rcos latitude, 192; | 



• —situation at madhyalagna, 
247-50; —situation of the 
Sun, Moon and higher apsis, 
255-56 situation at the 
point of the rising of the 
signs, 141-42 

Zero, operations with, 24 

Zero latitude (niraksa), —situation 
at the region of, 154, 209, 
243, 244, 247ff. 

Zero-positions of the planets, — at 
Kali 4608, 73 ; —at the 
beginning of Kaliyuga, 73 
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English Translation from other book 



Summary of goktbir of Tantrasamgraha 
Chapter I Madhyama Pntkara^am 

I, Invocation by the Aultior. 

2A, Civil day and sidereal day Measures, 

5, 6. Lunar and solar Months. 

7-13 Intercalary month 

14. Day of God. 

1 5- 18a A conic revolutions of the planets. 
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lSb-22 Civil days ia st Yuga 

23-28^ Calculator! of elasped Kalidays 

26b-2Ra To find the mean position of planets from Ahargana. 
28b-2$a Desantara Sam&kiira 

29b Circumference of earth al latitude zero is given to he 3300 Yojanas. 
30-54 Longitudinal lime. 

35-3Ea The Zero-positions of planets at the beginning of Kali 
3Ho-40 Zero positions of the planets at the ninth minor yitga 



Chapter II Sphutnpraicsu-tuutm 



1 3a Anomaly and ostler of the quadrants If ft = 225' 
and A = 925*, the author gives R Sin x = 

25(R SinSft - R Sin4ft) 

R Sin 4ft + — 

225 

In the reverse process given R Sin = x. the formula for finding @ is given. 

3b-13 These ifoJfcos give the method to find the R sine of any arc between two R 
sines (R Sin ka and R Sin (K+l)a with better accuracy. 

14- 15a Give the method to compute the arc given its R Sin according to Madhava. 
The use of the formula tan 6 - B when 8 is small is employed. 

16 Rule of R Sifl (A ± &> known as Jive paraspara Nyaya 

17-21 Given R Sin ft, to find 6. The formula Sin x - 
■» 

x when x. is small is used 

6 

21b-23a To determine position of Ibe Sun using mandaphala and oTghraphala. 

24 The formula for declination of the sun is given 

R Sin X R. Sin 24° 
R Sin 5 = — , Obviously 

R 

Nilakantha has taken obliquity w to be equal to 24° 
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R Cos oo R Sin a 
25-2<5b /fffl Jto/i = 

R Cos to R Sin a 
Further he give R Sin Ct = 



27b-2$P Formula for Ksitijya is given as 



R R Cos 5 

12 Tan $ . Sin 8 
12 



The rest of the stokas deals mainly with application of cara samskara to the 
true position of planets and the measure of day and night after applying cam 
samskara, 

37 The rote sisfa capo ga$a is given to convert into arcs the cam and jya, 

40-43 These verses give the method to find the karna related to Mandocca and 
Sighrocca^ with and without successive approximation. 

45-50 From the maruktkanxa the true sun is found out and the mean position from 
the true sun is to be obtined, 

53-54 This gives the method to find instantaneous velocity of Sun and Moon, 

Bibutibhusan Dalta and Awadesh Narayan Singh write* "NXiakanfha has made 
use of a result involving the differentia? of an inverse sine function. This 
result expressed in modem notation is 

e Cos** doj 
{Sui-'(c Sin a)) - ■ ■ 

Vl^e 2 sin ! oj 

(Reference : Indian Journal of History of Science 19. (2) April 19S4. p 100) 
55-59 MaiqairQi Tithi, Karana and Yoga at the desired moment arc given. 

Chapter HI Ckaja PrttkataaaM 

1-5 After Fixing the Gnongm, the drawing of Bast- West line and the North-South 
line arc explained The correction to be made for drawing East- West line is 

(R Sin 6. - R Sin 6J 

given as ■ — x Karana. 

R cos $ 

Matsya-Karana is employed for drawing North-South line, 
9b 10a Formulae to find R Sin $ - R cos $ are given. 
14-15 Pranas of the rising of each sign at Lanka and at any place. 
16-21 I$ta sunkii, Chaya. and also maha sartku, maMckayn arc given. 
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22-25 Prattax that have elapsed or yd to elapse, 
26-28 a Formulae corresponding lo Z - 5 ± ^ are given. 

R Sin S. R 

28b Longitude of the son is given as R Sin X = 



R Sin ffi 



31-33 Ayana Catena is discussed. It is given to be equal to 2T for five divine years 
an J works out to 54" for each civil year, 

36-37 If E is the East-point and S, position of sun at 

R Sin X . R Sin w 



rising I lien R Sin ES = 



R Cos $ 

30-40 The method to fix ihc directions from the shadow at a desired place/lime is 
given. 

41-46 The Eocus of the extremity of the shadow is given to be a Circle. It is the 
circum -circle of a particular triangle and She method this triangle is described- 

'Ilie commentator of Yukti D'spika clearly stales that the locus bcin^ a circle 
is «oi established and is indicaled only because of following the earlier 
teachers. 

51 When K Sin 6 < R Sin ^ then the samamandafo sanku (Sun being on the 
prime vertical) 

R Sin 6 R 

R Cos ZSs 

R Sin 4> 

M Sayana longitude of the Sun from sama mandala sanku is given as 
R Cos zs - R Sin J> 



R Sin = 



R Sin oi 



55b-57 To Find the pranas elapsed or yet Bo elapse from samama/idata ianku. The 
formula given is equivalent to, h = Sitr 1 'JR'-x 1 where 

Sin 5 1 
x = — — - Cos i> 



Sin $ Cos & 

R Sin 6 . R Sin 6 



59. Ksitijya R Sin SK = 



R Cos t|> 
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Dasa Prainas 

The most important part of the work in so far as spherical trigonometrical results 
are concerned begin from si oka 60 and go right upto ^loka 87, This portion deals with 
ten problems that arise when out of five astronomical constants three are given and 
the other two are to be found out Thus we have = 10 such problems. The 
versatility of the author could be easily understood by studying this portion alone 
quite carefully. The five constants given are sanku (R Ct}i7) t nnta (R Sin h) hranti (R 
Sin 6) dikagra (R Sin a) and aksa (R .Sin 0) 

62-67 First Problem : Given Sin fl, Sin a and Sin ^j. The author gives the following 
result (rendered in modern terminology). 

Sin 6-Sm ± vV-sin* o . Vk^Sin 2 4 
Cos z = — — — - 

where t ! - (Sin a . Cos + Sin* <t> 

Sin z . Cos a 
Sin h = 

Cos S 

68-73 Second Problem : Given Sin h k Sin a. Sin The author introduces a term 
called swdtianuty which is R Sin ZM, is drawn perpendicular to PS from Z. 
The value for R Cos Z is obtained in a long drawn process. R Cos 5 is 
obtained earily, 

74-75a Third Problem : Given Sin h. Sin 5, Sin <t> - Results 7 or the othur two Cos 
z. Sin a are given easily, using the formula for Ksitijya, 

75b-78a Fourth Problem : Given Sin h, Sin S, Sin ±, Sin is obtained in a long-drawn 
process. 

Shi z is got directly using the result Sin h Cos $ = Sin z , Cos a 

7Sb-79 Fifth Problem : Given Cos z» Sin a> Sin Sin 5 is obtained using cosine 
formula for A pzs. 

Sin h h then easily got. 

80-8 1 a Sixth Problem : Given Cos z> Sin 6, 5in + 

Sin i 1 Sin a = (Sin 5 ± Cos i Sin + Cos <fr is established to obtain Sin a. 

81b-83a Seventh Problem : Given Cos Sin 6, Sin a, Sin $ is obtained in a complicated 
manner by drawing a perpendicular SM from S to PZ. 

83b-85 Eighth Problem : Given Cos z, Sin h, Sin <f>- Using wto/e.fonura (R Sin ZM, 
ZM being perpendicular to PS) Cos 5 is obtained in a Jong drawn process. 
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86 Ninth Problem : Given Cos z. Sin h t Sin a. R Sin 5 is obtained easily. 

87 Tenth Problem : Given Cos z. Sin h. Sin 8 R Sin z . R Cos a = R Cos 8. ft 
Sin h - a result that is used very often gives directly R Cos a. 

12 R Sin 4 

88a Equinoctial shadow s - — is given, 

R Cos $ 

51 Gives a formula for R Sin z 

92 From R Sin z, by putting agra, a as A5\ Kona-Safiku is obtained. 

100b- 104a Praglagna and Kalalagna are given. 

105-110 Prkkfepa (Nonagesimal) lagna R Sin zv is calculated 

111-116 Madhya Lagna with and without the process of iteration is explained. 

Chapter TV Lunar Eclipse 

1-3 * Moment of conjunction in Lunar Eclipse, 

4-Ba True Sun and Moon at sysygey. 

8b-9a Radius of the orbit of the Moon is 34380 yojarms. 

354 

9b-lQa Value % is taken to be equal lo diameter of sun's disc is 4410 yojanas 

and that of the moon's disc is 315 yojanas. 
1 0b- 14a The true hypotenuse in yojanas of Sun and Moon is given. 
15b- 17a Diameter of the shadow of earth is given, 
1 7b- 19a Latitude and daily motion of the moon are given. 

19b-42 These slokus give in detail the possibility of the occurence of the eclipse, half 
duration of the eclipse, first and last contact and visibility of the eclipse. 

The result corresponding to Cos 6 - 1 - — + is also employed. 

43-46a Aksa vain nam and Ayana valanam are explained. 
46b-53 The graphical representation of the eclipse is explained. 
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Chapter V Solar Eclipse 

l-3a Parallax in longitude {lambtma) and in latitude t^eerrO are given, 

4- 7 Drggati and Drkksepjya are given, from Madhyajya and Udayajya, 

Drkksepajya - R Stn zv = ^ - — - R 

™ T R ! - (R Sin 0)* 

(Refer fig 1 re under Jloka 7.) 

5- 9 Parallax in longitude, lamhana. 
10-14 Parallax in Latitude, narj 

15 Probability of the occurence of the eclipse, magnitude of total eclipse. 

16.22a These verses give the middle of the eclipse and the correct way of applying 
the values of lambana to find the half duration, 

22b-33 In these verses the method to determine the times of first and last contact by 
iteration are explained. 

34-38 To determine the value of the disc at one's own place. Here Chaya and §ahku 
are given with reference to Vitibka or Nonagesimal V 

JTif Sin sv, R Cos zv\ J " 
R Sin zs = — J + (R Sin sv} 2 

Formula for Drkkarna is given in terms of R Sin ZS and R Cos ZS 
39-49 These verses give the Drkkarna of the she Moon, 
50-53a The middle of the eclipse. 

53b-57a These verses deal with the non- visibility of the eclipse. 
57b-63 Graphical representation of the eclipse. 

Chapter VI VyaGpata prakaraqam 

1 -2a Occurence of Vyaftpata, Vaidhrti and Lata. 

2b-6a R Sine declinations of Sun and Moon Author 

R Sin k 



gives R Sin jj = 

R 

Also for the Moon - true krant't is 

R Sin p . R Cos « + R Cos (J . R Sin 6' 
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6b- 1 2a An alternate met nod for the true kranti of the moon is given. 
] 2b- 13a Occurrence or otherwise of Vyafipato- 

!3b-24 These verses deal with the middle of Vyafipaia, beginning and end of it and 
declare the inauspiciousness of [he three types of Vyaftpata. 

Chapter VII T >rk karm apmkara pant 

l-4a Two types of Drkkanna, Aksa and Ayana Drkkarma are given 

4b-9 Two methods for reduction to observation of the true planets are explained. 

10-15 Visibility or otherwise of the arising and setting of the planets from the 
Kataiagna. 

Chapter VllI Sfngortnatiprakaranam 

1-5 The true value of the motion of the Moon. 

6-8 Celestial latitude and parallax in latitude. 

9-1 7a To obtain the difference in the discs of the Moon and Sun. 

17b-21 Orbal difference for computing the illuminated part of the moon. 

22-29a. Deflection {valana) of the illuminated portion. 

29b-35a Graphical representation of the qusps, 

36b-37a Time of Moon-rise after Sunset. 

3G-37a Orbits of the planets. 

37b-40 Verification of the measure of the disc and conclusion of the Grantha, the 
Kali date of completion being given ai vRR\ 'Slftfiffl t*tA; 

i.e. 16, 80. 553 



Chapter I 
Mvdhyama Prakaranam 

Invocation by the Author 

I. Oh Vjsnu! This entire world shines because of you only. Salutations to you, 
O Narayana who is the lighl of all things that shine. 

Commentator Sankara Variar states that the first foot of this verse give* the Kali 
date of the beginning of ihe work. K.V. Sarma states this date to 16, 80,548. The Kali 
date of completion of the work is given is the last verse of the work which works out 
(0 I G. 80,55 3. These dates work out to Kali year 460 J, Mitta 26 and 4602, Mzsu, horh 
dates oc curing in 1500 AD (Tfirttrusamxraha, Edited by K.V. Sarma, p xxxv). 

Civil day and Sidereal day Atf ensures - 

2-4. The revolution of the Sun towards (be west (from easO is teemed a civil day, 
a day of human beings; in the same manner; the revolution of a star is a sidereal day; 
the moras (wind) is the impeJter of all the shining objects. Its (of wind) revolution is 
completed (once in 60 ntidis again and again. A vinadi is one-sixtieth part of nodi and 
one-Sixtieth pari Of el vinadi is a guruvaks ara;Ttn Sueh guruvaksaras is called nprana; 
thus one revolution is equal to 216,00 (kha kha xa^hnu) pranas. since the wind has 
consluEil speed always. 

Lunar Month 

5, 6a, The (period of) separation of the moon from the sun, (from the time tbe 
Moon was in conjunction with the Sun) is termed the earlier forth ight; (after the full- 
Moon time) and the approach towards (the sun) is called the later fori night. Of these 
two fortnights (during which) the illuminated portion (of the Moon) gradually increases 
and decreases > a lunar month is known: and it consists of 30 (ithis (lunar days). 

Solar Month 

6b. 7a. A year is only the (period) revolution of the Sun in the zodiac. A solar 
month is the time elapsed in a zodical sign. The two ayanas are only the movement 
of the sun with regards To the northern and southern directions. 

Intercalary month. 

7b. The following is the difference between the twelve months (named from) 
chaitra and thirteenth month. 
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8- Lunar months named from cakra are those thai enclose one Sahkramana which 
is the crossing by true sun of each of the rasis from mesa etc.. 

Thai is an intercalary month which does not enclose such a eras sting of the sun. 

Such a month (which docs not enclose a crossing) will be called a, sumsarpa if 
it is followed by amhanpati.a month which encloses two crossings. These two which 
invariably occur together arc taken as part of the twelve month year and seasons. 
These two which invariably occur together arc taken as part of (he twelve month year 
and. seasons. (The lunar month without a crossing) that ocurs later is indeed the 
tmcrcafary month, 

9, The three months {Sarrtsarptt* Amhaspaii and Adhimdxa) that are determined 
from the true sun and moon, arc called malimuicutea> or impure. Thus in Brahma' 
Siddfianiu these three arc mentioned as mala mUsas. 

10-M. By combining the months from rnadhu onwards two by two, the seasons 
like spring ( Vasama) arc determined. From the month madhit to the end of tapasya t 
a year is deter mi ned A year L-an also have t3 months if there is an intercalary month. 
It has been declared by the risis that it (the name of adhimasa) is related to the month 
thai is fol lowing it. 

1 2- 1 3. The (lunar) month that is jumped over by the sun (i.e. in which there is 
no xankramana) is not fit for all auspicious activities. The adhimasa together with the 
following lunar month was considered as a single month Of 60 litkis by (he followers 
of Bad&rayana. 

i3r (In this way as we have explained) in some years there arc thirteen months. 
The same is called trayodasa or the thirteenth (in the Vedas) while talking of the 

seasons and sacrifices. 

Day af &*d. 

J 4. A day of gods is one Solar year; (a day) of (he pitrs is a lunar month. For all 
one year is of 360 days {in their own measures). 

Aeonic revolutions of the planets. 

15, A caiuryuga consists of 12,000 years of ten gods. Hence the revolutions of 
the sun win he 432 muhipled by Iff (ayuta). 

16, The revolutions of Moon is 5J7,53 f 320; of Mars is 22 T 96,&64; of Mercury's 
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own revolutions is 1,7937,048; of Jupiter is 3,64 T t$0; the number of revolutions of 
Venus is 70,22.268; of Saturn is 1,46.612; the apogee or (he Moon is 4,88,122 and 
of the nodes (Pata) is 2,32,300- 

Civtl days in a Yuga 

I8b-21. In yuga the number of Civil days is 157,79,17,200; the number of 
sidereal days ts increased by the number of sidereal revolutions of the sun (43,20,000), 

The number of intercalary months is 15,93320; the number of solar months are 
staled as the product of 5 J 48 by 10,000 (ayuiit): number of elapsed firths is equal to 
2,50,82,100^ number or liihis is 1,69,29,99,600; 

The number of lunar months is the difference between the revolutions of the Sun 
and Moon. 

Note: (i) Moon 5j7.53.32fi 
Sun 43,20,000 
;. Lunar Month : 5343332G 



(ii) NTlakantha has specifically used the word Svaparyaya their own revolutions, 
for Budhu and Sukm. As the commentator Sarfcara Variar explains 
NTIakantha has departed from, the older model, where these revolutions 
were attributed to the so called Sigrcvca of Budha and Sukra, This point 
will be made clear later. 

Computation of elapsed Kattdays or ahnrgana 

23-24 (a) Multiply the number of years (x) that have elapsed from the beginning 
of Kaiiyuga by 12; To that add the lunar months (y) that have elapsed from Caitra 
in the currcniy year. Keep the result separately ( 12x+y). Multiply this by the number 
of Intercalary months in a yug& (15,93,320). Divide the result by the number of solar 
months in a yuga (5,18,40,000}. 

(12 x + y) 15,93,320 

i.e. we gel z = 

5,18,40,000 

This is the number of adhimasus elapsed since the beginning of Kttiiyttga, 



24b- To this (Z) add the months that is kept separate {12 x + y). These (lunar) 
months are multiplied by 30, and to the result add the number of hints that have 
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elapsed (in the current month). Keep the result separate. We then have 
L = (12 x +y + z) 30 + t (number of tithis elapsed) 

25-26a. Multiply [he result by the number of tithis omitted in a yitga. The result 
is the Qvama dinus (K) {omitted lunar tithis). 

L x 250, 82, 100 
160, 29, 99, 600 

Subtract this (K) from the result kept separate (This gives L-K). The result is the 
number of civil days (dyugana) that have elapsed from the epoch, Katiyuga. Dividing 
this by seven T and by calculating from Friday* the remainder gives the lord of the day 
and thus the week day is got. 

To find the mew position f*f planets from the ohar^anu 

26b. From the number of Kali days (obtained as set form earlier), by multiplying 
il with the number of revolutions (of each plane!) aim dividing the result by the 
revolutions of civil day* in a ytiga, {We get the number of revolutions) that are gone. 

27,28,a There itself, the remainder is multiplied by 12 (and divided by Civj] days 
in a yugct). and the number of rfist is obtained' Again (the subsequent remainder being 
multiplied by 30, 60 and divided by bhoodina) give the number of degrees, minutes 
etc., the results added with chc so called dhruva values (positions) of each planet at 
the beginning of Kallyuga give the mean position of each planet on that day at the 
time of mean sunrise (at Lanka). 

Correction for longitude (peiantara samskaw} 

28b. 29-4- From the meridian line passing through Lanka, Mem and Ujjain„ the 
eorreetion arising due to Desuntum (due to the longitude of a place) is to be done 
for the places to the East and to the West. 

The method to find longitudinal time 

29b- The circumference of the earth (at a place whose latitude is Zero) is 3300 
{yojanas); This is divided by R and multiplied by the R Cosine of the latitude 
{lambaka) of (he place. The result is the rectified circumference 



3300 x R. Cos <fr 
at the place i.e. - ■ 



S 30 V S. NARASIMHAN 



Nate : ABC is <erres(rial equator {Fig. 1} 

QST is rectified circumference at a place 
latitude Q 

QST 2 T Kojya <fr 

ABC 2 R K 

(ABC) Kojya $ 3300,R,Cos 4 



(Refer ; Arka Somayaji Siddhanta Siromani, pp. 85-86,) 

30. Then dividing it by 60, multiply by 360 and divide by 3300 iyojtmos). The 
result gives the difference in degrees of two places i.e. the place of Lanka meridian 
and that at the svedeso. The method to get the difference in yojvnas is now given, 

31-32a. For ihese places which have this north-south line as the same (i,e. on the 
same circle of latitude), the distance in yojanos between them is one ndtlkn of the 
rectified circumference (i.e. one sixtieth of it commentator Sankara varniar) This is 
the time obtained from deiantaro. 

32b. 33a. Or else the longitudinal difference in time hetween any place and that 
on the equator (can be obtained by noting the difference in the times of the obscuring 
of the Moon or its coming out (during an eclipse), at these two places), 

(Note. Siddhanta Sirdmani Hhufmridkyadyuyn ' s"lokas 4 T 5 and 6 explain this process. 
Siddhanta $iromani, Arka Somayaji,, p. 90-91). 

Positive and Negative Nature of longitudinal time. 

22b, At the place which is to (he east of the primary meridian, the planet is always 
seen earlier and on the western side of it (it is seen) later. 

34. The mean position of the celestial bodies in minutes is multiplied by the 
longitudinal difference in ghatis and divided by 60- The result is abstracted if the 
meridian line is eastern and added if western, (to the standard meridian). 

The Zero-positions of Pian&s at the beginning of Kali 

3S-3&& The Zero-position of the Moon in seconds elc. is 4' 45", 46' The mean 
position of the Moon s apogee is equal to 3 ( 29° VT 5 P ; of Mars is 11' IT 47' in 
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minutes etc.,; For Mercury (and all the previous ones) 36' arc to be Subslraeled. For 
Jupiter 12* 10' is lo be added; For Venus one rati, 6 degrees and 13 minutes are to 
be added. For Saturn 1 J r 17 D 20 f (is to be added): In the case of the node of (lie Moc-n 
the 7-cro-yalue 2 a 20 r is to he added to the result obtained by subtracting the 
calculated valuu from 360° (mandate). 

Zero-positions of the planets at the Ninth minor yuga 

38b-40These are (he zero-positions at the beginning of the Kali yuga. These when 
added with the amount traversed by each planet in a yuga {to be defined below) will 
give the dhruva at the beginning of that minor yuga. The (minor) yuga now being, 
defined is one of 576 years. The distance traversed in this yuga is obtained by dividing 
the number of revolutions (mentioned earlier) by 750, 

This distance traversed in a yuga multiplied by 8, is lo be addftd to the Zero- 
positions at the beginning uf Kaliyuga (to obtain the Zero-positions at the beginning 
of minor yuga. 

(Sole : The epoch we obtain corresponds to 4609 of Kali Year or 1507 AD) 
The Apogees of plawts- 

40- The apogees of Mars and other planets (Mercury , Jupiter, Venus and Saturn) 
are respectively 127°, 230 D S 172°, 80° and 240'. Of the sun it is 78', 

Thus in Tetttrasamgraha the first chapter entitled Madhyamuprakaratp (The mean 
Planets) ends. 
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Chapter tl 

Spkuta Prakaranam. The True Planets Anomaly and order of the quadrants 

1» The longitude of the planet diminished by iis ucca is Ihe Kendra (anomaly). 
In that a quarter is equal to three ruttis (i.e. 90°). In the odd quadrants, that which is 
gone (passed over) and yet to go arc called the thuja {arm} and koii (the vertical side). 
In the even quadrants it is otherwise. 



Nftle : For Fig. 2, AB = Bhuja, liC = Kali. 
For Fife. 3, AB = Bhuja BC = Kofi 

2-3a. The number of seconds is divided by 225 t (The quotient) gives the number 
of jyus that have gone. Again multiply by the remainder, (he difference between the 
R Sine values that is yel to go and that is gone. Divide by 225. Add the result (to the 
R Sine that is gone). The bhuja and the koii are to be calculated thus. From the R 
Sine value the are is obtained by the reverse process, 

Nate : In ancient Hindu Trigonometry 90* is divided by 24 and the J? Sines at an 
interval of 225' are taken. If Ce. = 225' , we have R Sin a, R Sin 2a, R Sin 3a .... and 
finally ft Sin 24fi = R sin 90° = ft. If any angle is given, say, x = 92S\ il* 

R Sine is found in the following manner. 



To find the angle, given the R Sine the reverse process is to be followed : 
Let R Sin fl = x' Now x' is given. Let the greatest. 




Fig, 2 



Fig. 3 



R Sin 925' = R Sin 4u + 



25 (R Sin 5a - R Sin 4a) 



225 



Ft Sine that couid be subtracted from it be, Y - R Sin 8' 
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Let x-y = t. Ut D = (R Sin G - r Sin ) 

a rt , r * 225 
Then = e , 



D 

(Spastadhifcara verses 10, 1 ] Sidtthanta Siremani also give the same method), 
To find the R S'mt> of art arc intermediate between two R Sines with better accuracy 

3b, The R Sine of The arc in minutes which is one -eighth of a 

/ 30x60' \ 
Rasi i.e. I = 225' J is deficient by 10 ,h from it. 

Note : (R Sin 225' = 225' - 10" = 224' 50"). 

4. Dividing the first R sine by 233 y A and diminishing (he result from (he same h 
the second difference of the R Sines is obtained. That added to it (the first /ya J is the 
second jya. 

Note ; R Sin a, R Sin 2a, R Sin 3a are the first, second, third iPintfa) Jyas, (R 

Sin a - 0) 

<R Sin 2a - R Sin a) T (R Sin 3a - R Sin 2a) 

are the first* second, third r- Khandu jyas i.e, A,, A^ A 3 , 

R Sin a 



etc> Hence foaka gives A ; - R Sin a. - 



233tf 

.♦. R Sin 2a s R SLn a + A^ - 448" 46" 

5< 6a- The divide by the same divisor (the second R Sine) and subtract the result 
from the second khanda jya, to obtain the third khnnda jya. The third jyo. is got by 
additing to the second jya. Then from that fourth jya and other jyas are obtained in 
order. 

Note . We find that * Sm 2< * = 1' 54" = - l l 54" 

233 

Hence R Sin 3a = R Sin 2a + A s 
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R Sin 2a 

= R Sin 2a + R Sin 2a - ft Sin a 

13314: 

= 67 r 16" 

(Refer : Jndi&n Journal vf ffiirvry vf Science, 18 (IK May 1983, pp. 79-Sl for flintier 
information,) 

An alternate method for finding R Sines 

Gb-7a. Or else first obtain the value of half the diameter (R) and then calculate; 
the other R Sine values. The value in seconds of a circle (360 x 60) is multiplied hy 
in and divided by 354. 



is the diameter. 



360 x 60 x 113 

Le, D = 

354 



7b. The square root of ihe difference between the squares af that Radius and the 
first jya is the last but one jya. 

(Nate ; R Sin 23a - R Sin (90-na) = V~r7~(R Sin a?) 

8. T*3ce difference befween (he ultimate and the penultimate R Sines is the 
multiplier. The divisor is half the diameter. (The multiplier and divisor) of the First 
R Sine is the first difference of the first and second fJiatidajyas. 

(R-R Sin 23a) 

Note . Here A. - A, - 2 R Sin a 

1 z R 

It could be seen that the above is equivalent to 2 Sin a - Sin 2a = 2(1 - Cos 
&} Sin a 

9. 10a, With (he same multiplicand and divisor, the Second R Sine and the rest 
in order (are operated upon). Thus the difference between a particular khandajya and 
the one that follows it, is found. 

So also are the values of the other R Sines (Pindajyas). Thus all the R Sines with 
their fractions are to be obtained properly and read in order. 

(R-R Sin 23a) 

Vote : X - 4. = 2 ■ . R Sin 2a 

3 R 

(R-R Sin 23a) 
A } - A 4 s 2 . R Sin 3a 
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By the method given in itokas {^b-fia), we find that R Sin ct = 224' 5(T 22"' R 
Sin 2a. = 449' and R Sin 3a = 671' Using 6b-9 t we shall find R Sin 2a and R Sin 
3oc 

360 x 60 x 1 13 

R Sin a = 224" 50" R = 

354 x 2 

:. R Sin 2a - 44&'46'\ and similarly R Sin 3a - 670' 48" 

Tfl find she R Sine of any desired arc 

KM la. The arc for which [he R Sine and R Cosine are required h the desired 
arc. Find the two R Sines that are close to it, (either by excess or defect), keep these 
two separate. Find the are length that is either less. Or more (than which is nearest to 
the desired arc). 

Note : let 8 be the desired art. If a = 225 1 find k such lhai Ka < < (K+l}a. 6 
will be nearer either to Ku or <K+l)a. Find by twice that arc difference BG. 

1 lb- 1 2a. 13751 divided by twice that arc difference in seconds is kept separately 
/ 13751 \ 

as, the divisor D D = I * for the bhuja and koti (thai were calculated 

V 2d8 f 

and kept separate earlier) and for mutual Ey obtaining their values correctly. 

2 R 



Note: 13751 is equal to 4 R. Hence D = 



50 



12b. At first divide one of them {hhuja or kofi) and either add or subtract the 
result from the other ratio {koti or bhuja) according as the arc difference is cither more 
or less. 

*■ / R Sin kft \ 
Note : [f « ka + SG, then we find, y — +■ R Cos ka J 

for finding R Sin 9. For R Cos 9 we should gel 

f ft Cos ka \ 
\ — ~d * J 

I3-]44. That result is doubled and is opened as before, for obtaining the correct 
value. Thus calculated the two ratios of the arc are correctly obtained. (Or else) by 
obtaining the bhuja or koti related to the lesser arc, the other {kv\i or bhuja) is 
obtained by taking the square root of the result by deducting its square from the Sftyrtre 
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of Trfjya fR). 

Note : It 6 = ko+58 the following results are given. 

2 / R Sin ka \ 
R Sin 8 = R Sin ka + — + R Cos kot 

D \ D jl 

2 / R Cos ka \ 

R Cos = R Cos kot + — + R Sin k Where 

D \ D / 

2 R 

To compute the arc given its R Sine according to Madhnve 

14- 15a. Of Ihe two R Si net (that which is given and) ihat which is nearest to the 
given, their difference {is taken). The sum of [heir complements {fait) is divided by 
this difference. 

{ R Cos (9 + 59) + R Cos 8 \ 

That is the divisor D = 



R Sin {6 + o8) - ft Sin 8 



Where 8 + B& = a. Twice Trijya when divided by that divisor gives the arc 
difference i.e. 58 

2 R { R (Sin (6 + 58) - Sin 9) \ 

Note : Hence 58 - - 2 R -~ 

D \ R {Cos (8 + 58) + Cos 9) / 



/ 68 \ 58 

2.2 Cos 9 + Sin — 

\ 2 I 2 „ 68 

In modern notation, w = ■ t— — = 2 — - 

/ 08 \ 68 2 

2 Cos |0 + — j Cos y 

since 68 is small 

15b, c. Thus the finding of R Sine of an arc or finding an arc is to be done 
according to the method of Madhava. An alternate rule is also given by him, for (hose 
who want to get subtler values. 



TOTfcAfiAMGRAHA OF NlLAKAfcTTIiA SOMaYAII 



S 3? 



Rute of 'Jive paraspara Nyaya ' - The rule to find the ft Sines of the sum or difference 
of any two ares, 

16. Multiply the two ft Sine!; mutually by their other jyax {i.e. hhuja A is multiplied 
by kuti B iintl bhuja B by koti A) 3rd divide it by the Radius; their sum or difference 
become!; (the jya of the sum or difference of the arcs). Or otherwise by obtaining the 
two square ruols of the difference between their own squares and the square of the 
Samba. 

Note : Commentator Santera Variar makes clear the word, *itara jyabhyam* thus : 
MO yvxaviyvsuyvgye dv£ itpi urtiMajye paraspanya nijeiam jyHbhyum svabhujujyam 
anyasyd; httya onyabhujajyam svakotya ca gunayel : 

R. Sin A.R. Cos £ 

The formula is evidently. R Sin tA ± B) - 

R 

R Cos A R Sin B 

± > 

R 



About iamba he remarks l Iambctnayanam punarubhayorjivayc . samvargata; trijyaya 

Lamba ^ R Sin A.R. Sin B 



haraitena kortavyatn 



, Therefore 



'otherwise' means finding square root of 

and (R Sin B) 2 - 



R 

(R Sin A? - (R Sin A.R. Sin B) 1 



R 

(R Sin A.R. Sin B) 2 



To fmd the An from the fi Sing 



17 The cube of the arc that is left over (in excess or defect from that of the 
tabular arc) is divided by six, and then divided by the square of the radius. The arc 
reduced by this value, becomes the R Sine of that arc The vaiue is accurate, if the 
ate is of small magnitude. 

x3 

Nose ; If x be the arc. ilaka gives R Sin x = s - ■— ■ 
This is equivalent to Sin x - x — - When * is small. 



S 111 V^. NAKASMHA.N 



To find the R swt of tiny desired arc. 

13. Having obtained the H Sine of the arc that is in excess or defect (of a 
particular are of the tabular sine) and the tabular sine, keep them separate. 

19. Multiply by the R Cosine {kati) of the arc in excess or defect, the R Sine of 
that arc of the table that is nearest to ft; multiply also the R Cosine of this tabular 
arc by the R Sine of the arc that is left over. 

20. Divide their sum or difference by S. The result in minutes etc., is the true R 
Sine of the desired arc. 

21a. By the same process the R Cosine is to be calculated in a subtle manner 

Note : If the desired, R Sine is for arc 6, let ~ K.U ± x. Then x is the unSdhika 
dharw, or sista capa. R Sin Ka is the patitajya or svasamjpajyd. The iloka gives R 
Sin 9 

R Sin Ka . R Cos x R Cos Ka . R Sin K 



which h clearly based on Sin tA±B) formula, or the method of "Jive-paraspttra nyoya" 
mentioned in Sfoka 16. 

To determine she true position of the Sun r by calculating the mandaphaia and 

21b. Multiply by 3 the R Sine and R Cosine (related to the mean anomaly of the 
Sun) and divide by 80. The two results are the two photos (bahuphala and kotiphaia 
respectively). 

22 (Of these two) Dahphala converted into arcs is either added to or subtracted 
from the mean longitude of the Sun according as the kendra is greater or less than J 80 
(according as it is in Libra onwards of onwards). Having done so T it is the true 
longitude of the Sun for the given time. 

23a, (Since longitude thus obtained) is calculated with mean civil day, again it 
should be corrected for the time of true Sun rise. 
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Ascensional differences in pranas (Fig. 4) 

z 




TR - Equator 

S, 5 = Positions, of Sun on the Ecliptic 
P = Pole 
FN = 

s£ = EL Cos 5 



Fig, 4 



23b. (From the true longitude at rising), the R Sine of the longitude of the Sun 
in degrees after correcting H for ayamfftsa is lo be found, 

24. Then it is to be multiplied by the R Sine of 24° and divided by R, that is the 
imc value of the R Sine of the declination of the sun at that instant. 



Note : The sloka gives, R Sin 5 = 



R Sin X- . R Sin 24° 



Taking ta = 24 D the result fallows by applying sine formula for A rSD (Fig. 5} 




Fifc, 5 

25a. The square root of the difference of the squares of that and R h dyujya (R 
Cos S) t its koti 

25b. 26a The square root of the difference between R Sin X and R Sin 5, or else, 
the R cosine of the maximum declination (R Cos to) multiplied by R Sin A, and divided 
by R gives the ^rfl toff. 

Ntfe . Hence /ffa Kvti = V R* Sin'X - R 1 Sin J & 
R Cos w . R Sin X 

(w)= _ 

This follows by using value of R Sin 6 obtained from iloka 24. 
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Arkubhuja in usus 

26b. (The kin Koti) is multiplied by R aid divided by l$tadyujyu (R Cos 5) and 
the result rendered in arcs is the bhuja of the Sun in pranas. 

Note : Arkabhuja Mentioned in this Sioka is nothing but the right ascension of the 

Cos tu . Sin X 

Sun r D (Fig. 5 J The jfofaa gives Sin ft =r- — - — . This could be proved by 

Cos o 

using the two results. Sin a - Tan 5 Cot a and Sin B i = Sin A. Sill a) from A rSD. 
Arkasomayaji in hi.* §\ddhaniu Siromam explains how the ancient* derived the above 
formula 

I <R Sin a) j V7r Sin 5)* 

R Sin a = R. d — on pages 189-190 

1 (R Cos 5) 

J. 7a, The difference between the arka bhuja and the longitude in minutes is to be 
carefully recorded separately. 

Note . Sankara Variar states that this difference h known as Primttkalofitora and that 
the utility of the same would be declared later on, 

27b, 23a. The equinoctial shadow (s) multiplied by R Sin o, divided by 12 gives 
the R Sine of earth, that is ksitijya. This multiplied by R and divided by the de tired 
R Cos 5 and rendered into arcs is the cara in asm. 

s.R. Sin 6 12 Tan 6 . Sin 5 

Afote ; Ksilijya — = — - ■ 

' " 12 12 

and Sin El = Tan $ Tan & 

Now cos h - - T&n ^ Tan 6 

Also Cos (90 + EL) = - Sin EL = - Tan 9, Tan 6 

Since SS ] s EL. Sin (90 - 6) = EL Cos 5 

SS, = KsHijya. (See figure under tfoJfea, 23a.) 

Sun 's daily motion in minutes of arc 

28b-30a. If the dohphaia Of the Sun, its Cars in pranas and the prananlara in 
minute^ are of he same sign, they are to be added; if the signs are different, must 
be subtracted (one from the other) 

The result is multiplied by the mean daily motion of the Sun, and divided by 
21600 minutes. This, result is to be applied to the mean Sun, (the mean Sun at the true 
Sunrise is thus obtained), Or else (the sum of difference of the three factors) is 
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multiplied by the true daily motion of the Sun r (in minute*) {then divided by 21600) 
and the result applied to the true Sun at mean Sunrise (for oblaining the true Sun at 
the true Sunrise at the desired place). 

Application of Cam samsh^ra to the true position of planets 

30b, When the Sun is in ihc northern direction, the caraprana is to be subtracted. 
In the southern hemisphere ii should be added (for the Sun at rising). 

31a. The correction is reversed in the ease of (he setting Sun. No correction is to 
be done for the Sun at moon or midnight. 

3 lb, 33ab. The pranakaianiara (slcka* 27a) t is positive or negative according as 
the $<i)'ti$t)ruvi (longitude of Sun + Ayanamsu) is in even or odd quadrants. The 
dohphala (of the Sun) is calculated as explained earlier. By the value obtained from 
these (three mentioned in sloka 2&6-30a} corresponding to the Sun, the mean or true 
daily motion of the planets is multiplied and divided y 21,600, This must be added or 
subtracted as stated earlier. When the planet has retrograde motion reverse should he 
the process for finding (the mean or the true position of) the planet at the true Sunrise. 

Measure of day and night after applying cara samskara 

33b, 34. When the Sun is in the northern hemisphere, add the carapmna to one- 
fourth of a day and night (i.e, for 15 ghatis). It the Sun is in the southern hemisphere 
it should be subtracted* the result is half duration of day. The reverse is to be done 
for getting half-duration of night. These multiplied by two give the duration of the day 
and night. For the Moon etc. T with their own cara in asus (one can find out ihe 
duration between any two successive rising of the Moon etc., at the horizon of the 
given place). 

To find the true position of the Moon 

35. In case of the Moon and its apogee, after obtaining the cara etc., of the Sun, 
the correction for the mean position of the Moon is to be done (as described earlier 
to get the mean position of the Moon and its apogee at the true sun rise). 

36. Both the dohphala rendered in arcs is to be applied lo the Moon position for 
obtaining the true position. 

Converting into arcs of the cara and jya 

37. By following the rale as stated in 'fctta capa gana* etc., (II. 17) t find the 
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difference between the R Sine (jya) and its arc {capa). By adding this to the given 
R Sine, the method is to be followed successively. Or else it could he obtained from 
the Tabular R Sines, 

Note ; The next §loka give.i the method from Tabular R Sines 

33. !S % 103 is eqjal td the square of R. It is multiplied by one, two elc, 
divided by 10 and its. cube root (is taken). 

39. The result in seconds is to be added to the first, second..., R. Sines. 

In the case of cam and the dohphala % similarly the arc that is small is to be 
obtained. 

Note : i > ... are given to be equal to 

\ 30 J \ 10 / * ^ 

(a + 50) - Sin (a + SO), (2a + fiG) - Sin (2a + 56}... etc 
To find the hypotenuse related to Mandocca and Sighrocca. 

40, 4 la. Add the kotiphala to R in the first and fourth quadrants; dedjqt it from 
R in the other quadrants. The hypotenuse is the square root of the sum of this square 
and that of bhuja phala. This is the hypotenuse {kvrqa). In Manda process method of 
iteration is to be followed. For the Sigra process* it is not to be followed. 

Kafrtu = V(Ri kvtiphabf {bhwphaktf 
Note t Mandakarna (fig. o) E Earth's Centre 




AB' B-Mean orbit T Kaksa Mandate 
Circle S, Nicoccavrita 



(A Critical study of the Ancient Hindu 
Astronomy, D.A. Somayaji, p, 74-75). 



A 1 is Mandocca 

AEB = Mandakendra 

b is the true planet and appears 

to be at B 1 

BB r . is the Mandapkaia or equation 
of Centre, so also is DD' 



Eb Mandakarna, 
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41. 42, The hypotenuse mu tripled by the bhujaphah and kotiphata separately, is 
to be divided by R (The values obtained are the new bhuja and katipkalas). From 
these values of bhujuphaia and kotiphultt. the hypotenuse is to be obtained onee again. 
This karna is to be multiplied by the previous value of bhuja and Koti phata.s and 
divided by R. Hrom the value of each such hypotenuse f the method of successive 
approximation is to be carried out. 

{Dohphala), >■ Kama) 

Nose: {Dohphala), = — — 

R 

(to/ipfof/a), * Karna, 
(JCt^t f?Wa) 2 = -| 

Now (ftrma),= V~CR"± Dphpkalaj* + {Kotiphaia^ 
To find Mandakarna, an alternate method without successive approximation 

43. The square root of the difference of the squares of K and the morula dohphala 
(is taken), from this is Subtracted or added the kotiphala according as the (mean 
anomaly lies within 6 rfttix beginning) cn AfaWa or Karkatuka. This indeed becomes 
what is called the vspar'Ha karna (V.K.) 

44. The square of R Divided by chat (V.K.) is the Avisesa karna or hypotenuse 
obtained without the effort involved in carrying out the method of successive 
approximation. Thus by an alternate method. Che manda hypotenuse is to be obtained 
at one step as per the method enunciated by Madhava. 

To fmd fhe true Sun from Mandukarna : 

45. The R sine of the dohphala is multiplied by R and is to be divided by this 
hypotenuse. This is the true R Sine. The arc applied to the rnandocca or ntcca 
correctly will give the true ucca or mcca. 

Note : The Commentator explains the import of the word yuktita as follows ; 

Tn the first quadrant, the are s is to be added to the inandocca, in the second 
quadrant (I80 a - s) is To be added to the Mandocca;, in the third quadrant s is added 
to the lowest {svan'tce} and in the fourth quadrant (ISO - s) is added to the lowest. 

Me an posit km from the True Sun 

46-47. To obtain mean Sun from the true sun. ucca is subtracted from the true 
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Sun. After calculating the bhujoguna and the kafigtttta, depending upon,, if the kendra 
lies within the si * signs beginning with Makara or Karkataka. the antyaphala { radius 
of the epicycle) is subtracted from or added to the bhuja. That which is the square 
root (of the above sum) is the hypotenuse* that is termed Vipoma konta. That hypotenuse 
divided try the square of R is [he true hypotenuse (protimandalu fcttrtta spkutah:). 

48-49. (Then multiply the true hypotenuse by bhujajya and divide) by the radius. 
The result converted into arc* is added to the Sun's apu£ec (if the kendra lies) in the 
first quadrant. If in the second quadrant, the result subtracted from 180% if in the 
second quadrant, the result subtracted from 1K0 D , if in the fourth quadrant the result 
subtracted from the circle Le, 360* (is to be added). When (he corrections are done, 
thus, [he mean position becomes more accurate. 

Of the two, koiijya and antyaphala, that which is more is (to be taken as) In the 
first quadrant. In the fourth-., 

50b. Everywhere the kvrno. (hypotenuse) is taken equal to the radius; and the 
vipariutkarjKi is, for the radius R. 

C&tnmenltitor , For a particular Vipafitakarna> mandakama is R, then for V,K, equal 

R 

to R, what is the mandakarna ? It is - — - X R. Hence the precess of finding 

V.JC. 

Mandakarna is described as dividing the square of R by the Viparlta kama. 

Alternate method for finding the mean planet from True Sun 

5 l a. From the true positions of the Sun and Moon subtract their rtiattdoccas. Find 
the dohphain and koUphulu from the remainder. Find the ktinja once (as per the rule 
depending upon if the Kendw lies within the 6 signs beginning with) Karkata or 
Mrga. 

Commentator: If the mean position is in Afrga substract the kotiphala from R. In 
Karkrtla add it to R. The square of R thus acted upon and the square of the dohphala 
are added. The square root is Viparlto karna. 

Hence Viparita karna = V(R ± Kottphala) 1 + (dohphala) 1 

51b. The product of dohphala and R in divided by the hypotenuse and the result 
rendered into arcs. Add it to (or subtract it from the true position depending upon if 
the Kendra lies within 6 signs beginning with Mesa/Tula respectively). This is done 
for obtaining the mean position (of the Sun and the Moon). 
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Alternate method ffrr mandakarna. 

52. From the mean and true positions (of the Sun or Moon) substracl their own 
mandocca. Obtain the iwo bhuja jay a. The first {dohphnla. obtained from the mean 
position) of the two, is muhiplied by R: The result is divided by the other {(he 
dofiphala obtained from the true position). The resull is (he true value of the hypotenuse, 
(sphuta mandakarya). 

(Mean pimxkm-Mandocca) 

Mandakcirna K - — x R 

(True posit ion -Mandocca) 

To find the instantaneous velocity of Sun and Moan 

53. Divide the product of the daily motion of the Moon and its kvtiphala in 
minutes, by the square rout of (he difference of the squares of R and Moon's bahuphtiiu. 
The result which is thus obtained is subtracted or added {depending upon if the motion 
is in the rasis beginning with Capricon or Karkata). That heroines the true motion of 
the Moon. The true of the Sun at any moment is also obtained similarly, 

Note : Bibhutibhusan Datta and Awadesh Narayan Singh have referred to these verses 
53-54 in their article "Use of Calculus in Hindu Mathematics 1 published in Indian 
Journal of History of Science, 19 (2), April 19S4 : 

On page 10Q (hey write ... Kilafcntha has made use of a result involving the 
differential of an inverse sine function. This result expressed in modern notation t is 

e cosw dto (c = eccentricity or the sine 

5{Sih" (c sin as) ] - of the greatest, equation of 

VW sin 2 ** (he orbit) 

True asterism at desired time 

55, 56a. The true longitude of the lord of the night (Moon at Sunrise) is converted 
. into minutes and divided by 800. The result (quotient) will be the star (asterism) that 
has elapsed since Asvini. 

The balance (remainder) that should elapse or has clap.sed, muhipk-d by 60 gives 
the Nadis that arc yet to go, or gone and divided by the line motion ( of the moon 
in minutes) at Sunrise, 

True Lunar Day at the desired time (Thhi) 

S6b. 57a. Diminish the true longitude of the Sun from that of the Moon, convert 
the result into minutes, Divide by 720. The quotient gives the number of lunar days 
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that have gone (counting) from the new Moon during flic bright fortnight, (sukta 

Kama at the desired time 

57b. The reminder after division and the balance obtained by diminishing the 
same from the divisor are multiplies by 60 and divided by the difference in minutes 
of (heir true daily [notions. 

The results are the values in nadis that are gone yet to go (in the tithi or the 
desired time). 

58. (The difference between the positions of Moon and Sun in minutes) is divided 
by half the divisor for tithi (i,e. 360). The result is the kanta counted from Baba etc,, 

Comment&r ; The nadis elapsed and yet to elapse in the kartja are to be calculated as 
stated earlier in 57b). 

59a. In [he bright fortnight of the moon the karoos are without form and in flie 
darker fortnight with form. 

Commentator : Virupa are Baba, Balava ... etc., Sarupa are Lion, Tiger... etc. 
The Yoga at the desired moment 

59. Hie Yogas starting from Vishkambha etc., are obtained by adding the true 
positions of the Sun and Moon and dividing Ihe sum by 800. The remainder after 
division, and the balance obtained by diminishing it from the divisor are divided by 
the sum of the true daily motion in minutes of the Sun and Moon. The results give 
ihc nadis that have gone or yet to go (in that Yoga). 

True posiii&n yf Mars etc., 

60. The method of finding the true positions of Mars, Jupiter and Saturn arc given 
by the previous wise acaryds (like Aryabhata) as applying the four rules in the 
following order, vizi, first manda related process, then figftra related process, once 
again manda and finally the iishtar 

■ 

The compute the true position 

61a. One-eighth of the dofyphala and koiipkala in the case 
by their own 40th part are the true dohphata and kotiphala 
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Sine/Cos kendra 



61b-62a. The mandaphaia of Mara and Jupiter (are as follows). Their dorjya is 
divided by R. and to the result seven is added; thai is the multiplier for both dohphala 
and kofiphaia and (lie divisors arc 39 and 32 Tor Mars and Jupiter, for obtaining (he 
dohphala and katiphala in the manda process. 

6~2fr. To the mean longitude kept separate, half of the arc associated with dohphala 
is to be added or subtracted, 

63u, 64. From the longitude of the planet thus obtained the mean longitude of Sun 
is* subtracted and the bdhu and knti arc obtained, the hahuphuh is divided by R for 
Jupiter and Saturn and, then subtracted from J 6 an J 9 respectively. For Mars its own 
b&hujyct is divided by R> and the result is doubled and then subtracted from 53. These 
results are the multipliers, 

65. The divisor for all of them is SO (and leads to their bahuphala and kotiphala). 
Obtain the kanut (hypotenuse) only once as explained earlier. 

0~6. The dohphala is multiplies by R and divided by this hypotenuse, That which 
is the arc (of this result) is the sigkra phata. Hall" of this value is added or subtracted 
to (he mean planet corrected by the manda correction , explained earlier, 

67a, Prom the result, subtract the rrwndtitta and obtain the manda phala and 
apply it wholly to the original mean planet. 

67b, From the result thus obtained, preserving it separately the £ighraphala is 
obtained as earlier and is expressed in arcs. 

68a, The whole value <is added to or subtracted from) the manda corrected planet 
obtained in the third stage. That value then becomes the true ptanet. 

68b. From the mean position of Mercury T subtract the value of its own martdocca 
and the two values, the dohrjya and kotjya {are obtained). 

69, From one-sixth values of (nese two* (he kan^o (hypotenuse) is to be found by 
successive iteration. The dohphala only (converted into arcs) is to be added to or 
subtracted from (the mean value) according as the mean planet Lies within 6 signs 
beginning with Tula (Juka. Libra) or Mesa (Kriya, Aries). 

70. The value thus obtained operating with (he mean gives (he true position of 
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Budha. Then the mean position of the Sun is to be subtracted (and the sighm kendra 
is obtained). From lhat ihc bhuja and koti are calculated. 

71. The R sire of the bhuja (dohrjya) is multiplies by two and divided by R, The 
result is subtracted from thirty-one. (The result is) the multiplier. That multiplied by 
the man4a-karna (calculated iteratively) and divided by R is the true multiplier. 

72. The R Stnes of the bahu and fori multiplied (by the above multiplier) are 
divided by BO. The two results (are the true bahu and koiiphata in the fighra process. 
The dvhphala multiplied by R is divided by this Kama (This is the true sighmphaki). 

73. The result converted into arcs is fully added to or subtracted from me mean 
longitude of the Sun according as it lies within the first 6 signs beginning with Aries 
{Mesa} Or Libra {Tula). 

74. Thus the mean position of the Sun corrected by the Fighraphala of Mercury, 
gives the true position of Mercury. The true position of Venus is also found similarly. 

Speciality in the case of Venus 

75. The 240th part of the R Sine of the mandakendta is added to 14, That is the 
divisor (for obtaining dohphala and kotiphala). The bahu and kotijyas divided by this 
divisor are the dohphala and kotiphala in the manda process 

76. Havin> applied the arc corresponding to the dohphala to the madkyattta, let 
the fighra correction and the avise$a kanta be carried out. 

77-78- The dohrjya (associated with the Sighta kendra of $ukra) is doubled divided 
by R. It is subtracted from sixty diminished by one (i.e. 59). That is the multiplier. As 
done earlier the true value is to be found using the manda karqa. The multiplier 
multiplied by mandttkarna and divided by R is the true multiplier. The bhuja and 
hoiijyax (associated with the Sighra kendra of ^ukra) are multiplied by this multiplier 
and then divided by 80. The results arc the sighra dohphala arid kotiphala of Venus. 

79. The dofyphah is multiplied by R and divided by the iighrakama. The result 
in arcs is applied to the mean position of Sun. That is the true position of Venus. 

Computation of the daily motion of the planets 

30. (The difference in the true positions on any day and the following day is the 
daily motion on that day). If the true longitude on the following day is less than the 
longitude of a day > then the difference gives the amount of retrograde motion, otherwise 
the differences gives the true daily motions of the planets. 



